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PCN Number LUME2940

Document History

Statistical Analysis Plan (SAP) Amendment 3

Date: 30-Jun-2020

The primary reasons for this analysis plan amendment are to make updates per changes made in
Protocol Amendment 4.1 (dated 08-Feb-2019), and to make clarifications and changes to
planned analyses for the addendum to the final clinical study report (CSR). The final CSR was
produced using the 3" planned IA focused on data through Week 72. Analyses described in SAP
Amendment 3 will be followed for the final analyses.

The following changes have been made to SAP Amendment 2:

Reflect the change of sponsorship from Lumena Pharmaceuticals LLC (Lumena
Pharmaceuticals LLC is an indirect wholly-owned subsidiary of Shire North American
Group, Inc) to Mirum Pharmaceuticals, Inc.

Reflect re-naming of LUMOO1 as maralixibat chloride (MRX).

An intent-to-treat (ITT) analysis population has been added for the final analysis. Each
sibling pair is included in the ITT analysis population. The ITT population will be used as
the analysis set for all final efficacy analyses, as described in this SAP (amendment 3).

The per-protocol (PP) analysis population was used in the 1% interim analysis to examine
efficacy outcomes. No summaries using the PP Population are planned for the final
analyses.

Efficacy analysis performed on the modified intent-to-treat (mITT) analysis population
for the 3™ planned IA is considered as a sibling sensitivity analysis, and will not be
repeated for the final analysis. For the 3™ planned IA, all subjects either withdrew early
(prior to Week 72) or completed the study through Week 72. The LUM001-501 CSR
dated 07May2020 focused on data collected or assessed through Week 72.

Visit-based assessments have been mapped to analysis visits based on study day, where
study day is relative to the date of first dose of study drug (see Section 6.1.6).

Visit-based analyses will be performed by analysis visit, rather than clinic visit.
Applicable efficacy and safety endpoints have been updated to reflect this change.
Analyses of all efficacy variables, regardless of drug interruptions, will be performed
using the analysis visits. For subjects with an extended drug interruption, efficacy
assessments after the interruption are essentially treated as if the subject was on study
drug during the period of time that the subject was off study drug. The analysis visit
windows will also be used for all visit-based safety assessments that occurred before an
extended (>28-day) drug interruption (due to a protocol amendment), including those
subjects without such a drug interruption.
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e Visit-based safety data collected or assessed after a > 28-day drug interruption period
(between protocol amendments) will not be included in analysis summaries, but will be
included within listings.

e The assumption of normality for primary and secondary efficacy variables will be tested
using the Shapiro-Wilk test, rather than by a visual inspection of a normal Q-Q plot.

e For each primary and secondary efficacy variable (except ItchRO (Obs) 4-week morning
average score), and select exploratory variables (i.e., alkaline phosphatase [ALP], total
cholesterol, 7a hydroxyl-4-cholesten-3-one [C4], gamma-glutamyl transferase [GGT],
and low-density lipoprotein cholesterol [LDL-C]) an analysis by PFIC2 subtype
(truncating PFIC2, non-truncating PFIC2) has been added.

e A summary of ItchRO (Obs) morning scores has been added as an exploratory analysis
that presents the number and percent of days the daily morning score is < 1 point by time
period and PFIC type. Time periods include Screening/Baseline, Day 1 - Week 8, Weeks
>8-13, Weeks > 13 - 24, Weeks > 24 - 36, Weeks > 36 - 48, Weeks > 48 - 72, Weeks
> 72— 124, Weeks > 124 — 204, and Weeks > 204.

e Last-observation-carried-forward (LOCF) records at Week 72 and Week 124 (Week 48
and Week 122 for ItchRO variables) have been added for visit-based assessments.
Applicable efficacy and safety endpoints have been updated to reflect this change.

e “Endpoint” time points (i.e., Week 13/early termination [E]T, Week 48/ET, Week
72/LOCF, Week 122/ET, Week 124/LOCF, and end of treatment [EOT]/ET) have been
replaced with the LOCF analysis time points.

e [tchRO 2-week morning and evening average scores are replaced with weekly morning
and evening average scores.

e Secondary efficacy variables have been updated to include: ALP, aspartate
aminotransferase [AST], bilirubin (total and direct), ItchRO (Obs) weekly average score,
ItchRO (Obs) 4-week morning average score, and ItchRO (Obs) weekly morning average
score. ItchRO (Pt) average scores and ALP are now considered as exploratory efficacy
variables.

e Exploratory efficacy variables have been updated.

e Change from Baseline to Week 13 in ItchRO weekly morning average score and alanine
aminotransferase (ALT) are considered as secondary efficacy endpoints.

e ItchRO 4-week morning and evening average scores are only derived through Week 48
(i.e., Baseline, and Weeks 4, 8, 13, 28, and 48). After Week 48 ItchRO was only
collected in 2-week time periods. Change from Baseline in ItchRO (Obs) 4-week
morning average score is summarized at Weeks 13, 48, and 48/LOCF.

e [tchRO responder definition based on a change from baseline of <-0.5 has been replaced
with a change from baseline of <-1.75. Thus, ItchRO responder definitions include
change from baseline of <-1.0, <-1.33,<-1.5, and <-1.75.
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e Pruritus response rates as measured by ItchRO (Obs) and ItchRO (Pt) weekly morning
morning average scores have been added. Pruritus response rates as measured by these
weekly morning average scores will be summarized at Weeks 13, 48, 48/LOCF, 98, 122,
122/LOCEF, and every 12 weeks (where applicable) through the end of treatment.

e Serum bile acid (sBA) responder definitions have been updated to include (a) % change
from baseline of < -75, (b) sBA <102 pmol/L, (¢) % change from baseline of < -75 or
sBA <102 umol/L, and (d) sBA < 8.5 umol/L (normalization). sBA response rates will
be summarized at Weeks 13, 48, 72, 72/LOCEF, 96, 120, 124/LOCF, and every 12 weeks
(where applicable) through the end of treatment.

e Response rates for liver function lab tests (C4, AST, ALT, and total bilirubin) will be
summarized at Weeks 13, 48, 72, 72/LOCF, 96, 120, 124/LOCF, and every 12 weeks
(where applicable) through the end of treatment.

e Efficacy analysis by MRX dose has been removed, as it is no longer believed to be
relevant.

e Efficacy analysis by PFIC2 subtypes (non-truncated and truncated) have been added for
select efficacy variables.

e z-scores for body mass index (BMI) have been added.

e z-scores for body height, body weight, and BMI are considered as exploratory efficacy
endpoints rather than safety.

e Adverse events of special interest (AESI) groups have been changed for consistency with
other MRX Phase 2 analysis plans (see Section 9.2.1).

e The coding dictionary versions used to code adverse events (AEs) and medications have
been changed to a more recent version, for consistency with other MRX Phase 2 studies.
AEs will be coded using the Medical Dictionary for Regulatory Activities (MedDRA)
version 22.1; previously v16.0. Concomitant medications will be coded using World
Health Organization-Drug Dictionary (WHO-DD) (Enhanced version Sept 2019);
previously Enhanced version March 1, 2013.

e AEs and exposure will be analyzed by MRX dose (< 280 ug/kg QD, 280 BID
including 2-week dose-escalation dose of 280 plus 140 pg/kg).

e For subjects with >14 days of study drug interruption/withdrawal, the definition of a
concomitant medication has been described.

e [tchRO reliability based on itch severity assessments by the patient and those by the
observer/caregiver have been removed, because the ItchRO instrument has been validated
under a separate analysis plan.

e Schedule of Procedures D and G: clarifying footnote added to indicate that baseline
reference laboratory value for subjects re-entering in protocol amendment 3 (PA3) and
protocol amendment 4 (PA4), after a dose interruption of > 7 days is based on laboratory
assessments collected at the re-entry visit Dose-escalation -2 Weeks.
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e Analyses will be based on data pooled across investigative sites. Demographic and
baseline characteristics, and disease history and baseline disease characteristics will not
be presented descriptively by investigative site, as previously planned, for those sites that
assigned at least 6 subjects to study drug (i.e., 25% of the total planned number of
subjects assigned study drug).

e Due to a misinterpretation of the automatic dose-escalation protocol by the drug supplier,
3 of the 7 subjects enrolled and administered study drug at Site 001 were not titrated up
to the 280 ug/kg/day dose per the protocol. This dosing error resulted in a “Serious
Breach of GCP or the Trial Protocol”, according to UK’s Regulations. Subjects 001-051,
001-053, and 001-054 were dosed on 140 ug/kg/day until Week 24 at which time they
were dose-escalated to 280 ug/kg/day. A sensitivity analysis excluding all Site 001
subjects was described in SAP Amendment 2. This sensitivity analysis has been removed.
The study drug exposure listing (Listing 16.6.2) includes the dosing information for these
subjects.

¢ A mixed-effects model for repeated measures analysis on each ItchRO (Obs) efficacy
variable was added in SAP Amendment 2 as a sensitivity analysis. This sensitivity
analysis has been removed.

e Treatment compliance overall and by PFIC type will be presented; a separate analysis
presentation for treatment compliance during BID dosing has been removed.

e Figures of mean change from baseline over time are changed to present the mean £SE,
instead of mean £SD.

e Update list of planned summary tables for 3™ planned interim analyses (see
Section 14.1).

e Update list of planned summary tables, figures and listings for final analyses (see
Section 14).

e Administrative/formatting changes.
e Addition of Will Garner, PhD, as a signatory.

e Format SAP according to the most recent Premier Research (Premier) SAP template.
The amended SAP (SAP Amendment 3) will be finalized and submitted to file after database
lock but before final analyses are produced. As LUM001-501 is an open-label study and various

interim analyses have been completed prior to database lock, based on previous finalized SAPs,
the integrity of the final analysis is maintained.

AD-ST-33.05 Effective date: 22-Jan-2018

Final Version 1.0 | 30-Jun-2020 | AD-PR-109.01 Effective date: 26-Jun-2017 Page 6 of 108



Statistical Analysis Plan,

Sponsor Mirum Pharmaceuticals, Inc.
Protocol Number LUMO001-501

PCN Number LUME2940

Statistical Analysis Plan (SAP) Amendment 2

Date: 14-May-2018

The primary reasons for this analysis plan amendment are to make updates per changes made in
PA3 (dated 02-Nov-2015) and PA4 (dated 20-Dec-2016) that include changes to study
objectives, study design, inclusion/exclusion criteria, procedures/assessments, study drug
administration (including twice daily dosing regimen), optional follow-up treatment periods, and
subject re-entry.

The following changes have been made to SAP Amendment 1:

Addition of study objectives specific to the Optional Follow-up Treatment Periods (After
Week 72) described in Protocol Amendment 3 and Protocol Amendment 4.

Addition of an exploratory study objective.

The study design has been adapted to include an optional follow-up treatment period for
eligible subjects who choose to stay on treatment with MRX. The optional follow-up
treatment period occurs after the 4-week dose-escalation period, the 4-week stable dosing
period at 140 pg/kg/day, the 5-week stable dosing period at 280 pg/kg/day, and the 59-
week long-term exposure period. During the optional follow-up treatment period,
subjects may have their dose of MRX increased to a maximum of 560 ng/kg/day (280
ug/kg twice-daily [BID] doses), based on ongoing efficacy as measured by sBA level and
ItchRO score and safety assessment.

Updates were made that reflect the increase in the study’s duration and the addition of
study visits, including endpoint time points Week 124/ET and EOT/ET and updating the
Schedule of Procedures table(s).

Addition of a planned third interim analysis, along with subsequent periodic interim
analyses.

A given subject may have been off study drug for a lengthy period of time (i.e., >7 days)
during the course of their study treatment. The reasons for being off study drug include
drug interruption (e.g., as directed by an investigator due to an AE), study drug
compliance issues (e.g., missed consecutive doses), and dosing gaps due to being off
study between protocol amendments 2 and 3, or 3 and 4 (e.g., a subject completing study
drug under protocol amendment 2 (PA2), but before implementation of PA3 for which
they subsequently provide informed consent and are reinitiated on study drug). If any
visit occurs more than 7 days after the date of last dose on protocol amendments 2, 3, or 4
(referred to as “last dose™), or the date of last dose before the dose interruption, the
assessments performed during that visit will not be used in analysis summaries. In this
case, assessments performed at the last visit that occurred before or within 7 days of the
date of “last dose” will be assigned to the appropriate endpoint or ET analysis visit (e.g.,
Week 13/ET and Week 72/ET).
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e Similarly, ItchRO assessments that occur during non-dosing days that are more than 7
days after the date of the “last dose” will not be used for deriving ItchRO average scores.
In this event, the appropriate ET average score will be based on ItchRO assessments
made on the last 7 days (for weekly average scores), or last 14 days (for 2-week average
scores), or last 28 days (for 4-week average scores), immediately following the date of
the “last dose”.

e Handling and/or derivation of analysis visits, treatment-emergent AEs (TEAEs),
treatment compliance, and treatment exposure affected by subjects being off study drug
during the course of their study treatment are addressed.

e Addition of clarity to definition of Per-Protocol Population.

e The subject disposition summary has been updated to include the number and percentage
of subjects that consented to PA3 and completed at least 1 post-Week 72 assessment,
consented to PA4 and completed at least 1 post-Week 124 assessment, completed study
treatment through varying study phases (i.e., Week 72, Week 124, and EOT), and
discontinued early from the study at each study phase (along with reasons for
withdrawal). The number and percentage of subjects that were initiated on BID dosing
and discontinued early during BID dosing (along with reasons for withdrawal) will also
be summarized. The number of screen failures under the original protocol, the number of
screen failures under a protocol amendment, the number of families with siblings
enrolled in the study, and the total number of siblings have also been added to the subject
disposition summary.

e Treatment compliance during BID dosing summary statistics have been added for
subjects that initiated afternoon dose-escalation (ADE). Treatment compliance derivation
for this analysis summary has been added.

e BMI has been added as a baseline characteristic to the demographics summary table, and
is summarized by visit as a safety variable.

e For the baseline disease characteristics summary table, I[tchRO (ItchRO Observer and
ItchRO Patient) 4-week morning average and 4-week evening average scores have been
added.

e All by investigative site efficacy analysis have been removed.

e At least one of the investigative sites are located in a country that does not permit the
reporting of complete dates of birth. These sites only report the birth year. Complete date
of birth is required, however, to derive a subject’s weight and height z-scores and
determine vital signs that are out-of-normal range, at each scheduled study visit. For
partial birth dates, the convention for imputing missing dates for the purpose of statistical
analysis has been added.

e For the secondary efficacy variable(s), ItchRO weekly average score has been replaced
with 3 ItchRO average scores: weekly average score, 4-week morning average score, and
4-week-evening average score.
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e Secondary evaluations will include the mean change from Baseline to Week 48/ET for
ItchRO endpoints and mean change from Baseline to Week 72/ET for other efficacy
endpoints.

e ItchRO 2-week morning average scores and 2-week evening average scores have been
added as secondary efficacy variables for those time points during the follow-up
treatment period for which the electronic diary (eDiary) was only to be completed by
subjects for 2 consecutive weeks following Weeks 84, 96, 108, 120, and after each of the
recurring 12-week period clinic visits. I[tchRO 2-week average scores for these post-
Week 48 time points will be presented in all tables, figures, and listings along with 4-
week averages (rather than separately). Footnotes will be added, as applicable, to
distinguish the derivations/time periods.

e For subjects enrolled in the ADE phase, analysis has been added for primary and
secondary efficacy variables that include a paired t-test for change from baseline to
EOT/ET (with the exception of ItchRO variables) and change from baseline by study
visit summary statistics. Summary statistics for sSBA levels by study visit and dose of
MRX have also been added for those subjects enrolled in the ADE phase.

e For efficacy analyses, the PP Population will only be used to examine change from
baseline to Week 13/ET and Week 72/ET in sBA levels and change from baseline to
Week 13/ET and Week 48/ET in each ItchRO (Obs) efficacy variable.

e For each ItchRO (Obs) efficacy variable, a Mixed-effects Model for Repeated Measures
(MMRM) analysis has been added as a sensitivity analysis, using the mITT Population.

e Further information with respects to the statistical model used for the MMRM analysis
has been added.

e An additional ItchRO responder definition has been added using a decrease from baseline
of >1 point.

e The ItchRO responder definition based on a change from baseline of < 2.0 has been
replaced with a change from baseline of < 1.33.

e Responder definitions based on ItchRO weekly average scores have been changed to use
4-week morning average scores. Where applicable (i.e., for post-Week 48 time points),
2-week morning average scores will be used.

e The Crossover Population has been removed, along with the exploratory analysis
comparing the efficacy of 140 pg/kg/day versus 280 ng/kg/day for which this analysis
population was used.

e Fat-soluble vitamin tests have been excluded as exploratory efficacy variables. Fat-
soluble vitamins are presented as safety endpoints.

e For select fat-soluble vitamins (FSVs), abnormalities and clinically-meaningful shifts
from baseline summaries at each scheduled visit (as appropriate) have been added. For
these select fat-soluble vitamins, categories may include normal, sufficient, insufficient,
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possibly insufficient, indeterminate, and excess (see Section 6.1.9 for specific
definitions).

e For study drug exposure summaries, the units for average daily dose have been changed
from mg/day to pg/kg/day, and the units for total drug exposure has been changed from
mg to nug/kg.

e The cumulative time interval categories used to summarize study drug exposure have
been revised (see Section 9.1).

e A new category of AESI group has been added that combines gastrointestinal (GI)-
related events and conditions associated with liver deterioration.

e Palatability questionnaire data have been added in a listing and summary shift tables.

¢ Due to a misinterpretation of the automatic dose-escalation protocol by the drug supplier,
3 of the 7 subjects enrolled and administered study drug at Site 001 were not titrated up
to the 280 ug/kg/day dose per the protocol. This dosing error resulted 3 subjects on a
dose of 140 ug/kg/day until Week 24 at which time they were dose-escalated to the 280
ug/kg/day dose. A sensitivity analysis, excluding all Site 001 subjects, has been added in
the analysis of primary and secondary efficacy endpoints. Additionally, a summary of
incidence of TEAEs by study phase with the exclusion of Site 001 subjects has been
added, along with a listing of all AEs reported by subjects at Site 001.

e List of abbreviations have been updated.

e The Sponsor’s address has been changed from “12531 High Bluff Drive, Suite 110, San
Diego, CA 92130” to “300 Shire Way, Lexington, MA 02421”. The following footnote
has been added, “Lumena Pharmaceuticals LLC is an indirect wholly-owned subsidiary
of Shire North American Group, Inc.”.

e The Shire Biostatistics Team Lead has been changed from Tom Tang, Ph.D. to Yi Chen,
M.S.

e The Shire Medical Lead has been changed from Beatriz Caballero, MD to Thomas
Jaecklin, MD.

The amended SAP will be finalized and submitted to file before the final database lock
pertaining to Lumena Pharmaceuticals LLC study protocol LUM001-501.
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Statistical Analysis Plan (SAP) Amendment 1
Date: 09-Aug-2016

The primary reasons for this amendment are to add secondary and exploratory efficacy variables
(including new responder variables), add analyses summarizing data for Progressive Familial
Intrahepatic Cholestasis (PFIC)1 and PFIC2 subjects, change the derivation of average daily
ItchRO score, add 3 AE categories of special interest, redefine the timing and overall plan for the
second planned interim analysis, change label of ItchRO average daily score, and make updates
per changes made in Protocol Amendment 3.

This SAP amendment will not cover those changes to Protocol Amendment 3 that were impacted
by the addition of the optional follow-up treatment period (after Week 72). A second amendment
to the SAP will be developed, before database lock, which will cover changes impacted by this
optional follow-up treatment period.

The following changes have been made to the original SAP (v1.0):

e ALP and AST have been added as secondary efficacy variables.

e High-density lipoprotein (HDL) cholesterol, triglycerides, GGT, activated partial
thromboplastin time (aPTT), prothrombin time, international normalized ratio (INR),
25-hydroxyvitamin D, vitamin A, alpha tocopherol, retinol binding protein (RBP), the
15 sBA subspecies, and the ratio of cholic acid and chenodeoxycholic acid have been
added as exploratory efficacy variables.

e Responder analysis based on sBA, ItchRO (Obs) scores, and liver function lab tests
(70 hydroxyl-4-cholesten-3-one [C4], AST, ALT, and total bilirubin) have been
defined and added as exploratory efficacy variables.

e Autotaxin, fibroblast growth factor 19 (FGF-19), and fibroblast growth factor 21
(FGF-21) have been added as exploratory efficacy variables. The clinical protocol and
original SAP (v1.0) specified these tests as exploratory evaluations that may be
conducted as a post hoc analysis.

e Data summaries will be presented for PFIC1 and PFIC2 subjects independently and
for all subjectss combined.

e The derivation of ItchRO daily score has been changed to the average of morning and
evening scores. The clinical protocol and original SAP (v1.0) define ItchRO daily
score as the maximum of the morning and evening scores.

e IfaWeek 72/ET visit occurs more than 7 days after the date of last dose, assessments
performed at the last visit that occurs before or within 7 days of the date of last dose
will be assigned to the Week 72/ET analysis visit. The original SAP specified that, in
this case, assessments performed at the last visit that occurs on or before the day of the
date of last dose would be assigned to the Week 72/ET analysis visit.
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e For early discontinued subjects whose Week 72/ET visit occurs before or within 7
days of the date of last dose, the post-baseline analysis visit windowing conventions
for the ET visit will be used (see Section 6.1.6). The original SAP specified that these
analysis visit windowing conventions would apply if the Week 72/ET visit occurs on
or before the day of the date of last dose.

e If ItchRO assessments occur more than 7 days after the date of the Week 48 visit or
last dose (if discontinuation is beforeWeek 48), the Endpoint (Week 48/ET) weekly
average score will be based on assessments made on the last 7 days immediately
following the date of the Week 48 visit or last dose (if discontinuation is before Week
48). The original SAP specified that, in this case, assessments made on the last 7 days
immediately preceding (but not including) the Week 48 visit date or last dose (if
discontinuation is before Week 48) would be the basis for the Endpoint (Week 48/ET)
weekly average score.

e An algorithm for determining each scheduled visit date used in deriving weekly
average ItchRO scores has been added.

e For subjects with >14 days of study drug interruption/withdrawal, the definition of a
TEAE has been described.

e For demographics summaries, a subject’s age at baseline will be presented. The
original SAP specified age at enrollment.

e Secondary efficacy evaluations will include mean change from baseline to Week 48.
The original SAP included this Week 48 analysis as a durability of effect analysis.

e TEAE presentations by study phase (i.e., Weeks 0-13, Weeks 14-48, > Week 48, and
Overall) have been clarified, including the use of study day to determine each study
phase (e.g., Week 0-13 represents study days 0-91).

e 3 additional AESIs (thyroid function abnormality, fat-soluble vitamin deficiency
events, and growth retardation events) have been defined and added to the safety
analysis.

e The second planned interim analysis has been changed to include subject activity up
through Week 72 that has occurred on or before 14Jun2016. Over 90% of the enrolled
subjects are expected to have completed the Week 48 assessments for this interim
analysis. The clinical protocol and SAP (v1.0) described the second planned interim
analysis as taking place after all enrolled subjects had completed the Week 48 (or
early termination) study visit. Further, safety and efficacy analyses will be performed
in the Safety Population. The original SAP (v1.0) specified the mITT and Per-
Protocol populations for efficacy analyses. Details have been added to describe the
analyses for the second planned interim analysis.

e For the ItchRO efficacy variable, the terminology has been changed to “ItchRO
weekly average score”. The terminology for this variable in the clinical protocol and
original SAP (v1.0) is “ItchRO average daily score”.
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e The objective evaluating durability of effect of MRX was removed, along with
associated analyses. Per PA3, durability of effect cannot be assessed in this study
since it is not a placebo controlled trial and a treatment effect has not yet been
established.

e (Graphical displays are described in greater detail.

e The timing of data monitoring committee (DMC) meetings has been updated from
“quarterly” to “at specified intervals” for the duration of the study.

e The Sponsor’s name has been changed from “Lumena Pharmaceuticals, Inc.” to
“Lumena Pharmaceuticals LLC”.

e The Shire Biostatistics Team Lead has been changed from Aparna Raychaudhuri,
Ph.D. to Tom Tang, Ph.D.

e Jana Steinmetz, M.S. has been added as a co-author to the SAP.

The amended SAP will be finalized and submitted to file before the final database lock
pertaining to Lumena Pharmaceuticals LLC study protocol LUMO001-501.
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1. Overview

This Statistical Analysis Plan (SAP) describes the planned analysis and reporting for Mirum
Pharmaceuticals Inc. (Mirum) protocol LUMO001-501, Open Label Study of the Efficacy and
Long Term Safety of LUMOO1, an Apical Sodium-Dependent Bile Acid Transporter Inhibitor
(ASBT1), in the Treatment of Cholestatic Liver Disease in Pediatric Patients with Progressive
Familial Intrahepatic Cholestasis, dated 08-Feb-2019 (Amendment 4.1).

The original LUMO001-501 protocol, dated 23-Oct-2013, planned for a 48-week treatment period.
This treatment period included 4 parts: a 4-week dose-escalation (DE) period at doses up to 140
ug/kg/day; a 4-week stable dosing period at 140 pg/kg/day; a 5-week stable dosing period at 280
png/kg/day, and a 35-week long-term exposure period.

There have been 5 protocol amendments to date. The summary list of changes to each of the
protocol amendments are described in the final amendment, Protocol Amendment 4.1. Several of
the protocol amendments included optional long-term treatment extensions and one of the later
amendments added a twice-a-day (BID) dosing regimen.

Protocol Amendment 2, dated 05-Nov-2014, increased the number of subjects from 12 to
approximately 24 evaluable subjects, increased the treatment period to 72 weeks, and added a 2
interim analysis when all enrolled subjects reached the Week 48 visit.

Protocol Amendment 3, dated 02-Nov-2015, added an optional follow-up treatment period
intended to offer the opportunity to eligible subjects to continue on treatment after Week 72 until
the first to occur of the following: (i) up to 52 weeks of additional treatment (Week 124), or (ii)
in the event that a new study opens to enrollment.

Protocol Amendment 4, dated 20-Dec-2016, allow continued participation in the Optional
Follow-Up Treatment Period, beyond what was previously described in Protocol Amendment

3. Study treatment in the Optional Follow-up Treatment Period will continue until the first of the
following occurs: (i) the subjects are eligible to enter another LUMOO01 study or (i) LUMOO01 is
available commercially. This amendment also described the way in which eligible subjects who
had previously discontinued from the study may re-enter and receive study treatment in the
optional follow-up treatment period (After Week 72). Additional objectives for the Optional
Follow-up Treatment Period were added, including the exploration of a twice daily (BID) dosing
regimen (280 pg/kg BID) and higher daily dosing of LUMOO1.

The final protocol amendment, Amendment 4.1, dated 08Feb2019, primarily amended Protocol
Amendment 4 to reflect the change of sponsorship from Lumena Pharmaceuticals LLC (Lumena
Pharmaceuticals LLC is an indirect wholly-owned subsidiary of Shire North American Group,
Inc.) to Mirum Pharmaceuticals, Inc.

A subject may have been off study drug for an extended period of time during the course of their
study treatment. The reasons for being off study drug include drug interruption (e.g., as directed
by an investigator due to an AE), study drug compliance issues (e.g., missed consecutive doses),
and dose interruptions due to being off study between protocol amendments. For example, a
subject could complete study drug treatment through Week 72 under the Protocol Amendment 2
before implementation of Protocol Amendment 3 that extended treatment through Week 124.
The subject could subsequently provide informed consent under the new amendment and be
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re-initiated on study drug. Subjects with a drug interruption of at least 7 days had their study
drug dose re-escalated.

The structure and content of this SAP provides sufficient detail to meet the requirements
identified by the Food and Drug Administration (FDA), European Medicines Agency (EMA),
and International Conference on Harmonisation (ICH) of Technical Requirements for
Registration of Pharmaceuticals for Human Use: Guidance on Statistical Principles in Clinical
Trials'. All work planned and reported for this SAP will follow internationally accepted
guidelines, published by the American Statistical Association® and the Royal Statistical Society”,
for statistical practice.

The planned analysis identified in this SAP may be included in CSRs, regulatory submissions, or
future manuscripts. Also, post-hoc exploratory analysis not necessarily identified in this SAP
may be performed to further examine study data. Any post-hoc, or unplanned, exploratory
analysis performed will be clearly identified as such in the addendum to the final CSR, and the
results of these post-hoc analyses may be referred in the CSR and will be available for review in
CSR Section 14.2.

Reference materials for this statistical analysis plan include the study protocol and accompanying
sample data collection documents.

The reader of this SAP is encouraged to also read the clinical protocol, and other identified
documents, for details on the planned conduct of this study. Operational aspects related to
collection and timing of planned clinical assessments are not repeated in this SAP unless relevant
to the planned analysis.

The amended SAP (Amendment 3) will be finalized and submitted to file before final analyses
are produced.

The active study drug LUMO0O1 is now named maralixibat chloride (MRX) and that label will be
used hereinafter within this document.

2. Study Objectives and Endpoints
2.1.  Study Objectives
2.1.1. Objectives up to and Including Week 72

The objectives of this study (up to and including Week 72) are:

e To evaluate the long-term safety and tolerability of MRX in pediatric subjects with
progressive familial intrahepatic cholestasis (PFIC).

e To evaluate the effect of MRX on serum bile acids in pediatric subjects with PFIC at 13
weeks of treatment.

e To evaluate the effect of MRX on biochemical markers of cholestasis and liver disease at
13 weeks of treatment.

e To evaluate the effect of MRX on pruritus in pediatric subjects with PFIC at 13 weeks of
treatment.
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2.1.2. Objectives of the Optional Follow-up Treatment Period (After Week 72)

Objectives of the Optional Follow-up Treatment Period (After Week 72) are:

e To offer eligible subjects in the LUMO001-501 study continued study treatment beyond
Week 72 until the first of the following occurs: (i) the subjects are eligible to enter
another MRX study or (i1)) MRX is available commercially.

e To obtain safety and efficacy data in subjects treated long-term on MRX.

e To explore a twice a day (BID) dosing regimen and higher daily dosing of MRX.

e To identify genetic indicators of treatment response, including use of exome sequencing.
e To assess the level of alpha-fetoprotein (AFP), a marker of hepatocellular carcinoma.

e To assess palatability of the MRX formulation.
2.1.3. Exploratory Objective

An exploratory objective is:

e To allow the possibility of analysis of serum markers of treatment response using
metabolomic and proteomic analysis on previously collected serum samples.

2.2.  Study Endpoints

In addition to the time points specified in the protocol, efficacy and visit-based safety endpoints
will also be analyzed in a LOCF approach at Week 72 (Week 48 for ItchRO endpoints) and
Week 124 (Week 122 for ItchRO endpoints).

Subjects that did not complete at least 1 post-Week 72 assessment (Week 48 for ItchRO) will be
excluded from all post-Week 72 (Week 48 for ItchRO) analyses. Subjects that did not complete
at least 1 post-Week 124 assessment will be excluded from all post-Week 124 analyses.

2.2.1. Safety Endpoints

The safety and tolerability endpoints for this study include the following:

e Incidence of TEAEs including serious adverse events (SAEs), related to study drug,
leading to withdrawal, special interest TEAESs, along with TEAEs by severity

e Change from baseline in clinical safety laboratory values at each analysis visit (where
applicable)

e Observed serum AFP values at each analysis visit (where applicable)

e Physical examination findings, including body height, weight, and BMI at each analysis
visit

e Vital signs at each analysis visit

e Concomitant medication usage
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e Study drug exposure, including weekly average dose, total drug exposure, and treatment
duration

e Plasma sample MRX concentrations at each analysis visit (where applicable)

Vital signs include heart rate (HR), respiratory rate, body temperature, and blood pressure (BP).
Note that the z-scores for body weight, height and BMI are considered as efficacy but are
derived from safety variables. Z-scores are derived as described in Section 6.1.9.

Adverse events and study drug exposure will be summarized by PFIC type (PFIC1, PFIC2, and
overall) and MRX dose (280 pg/kg QD and 280 pg/kg BID). Concomitant medications will be
summarized overall and by PFIC type.

Laboratory results (with the exception of AFP) will be summarized by analysis visit as observed
and change from baseline values. Percent change from baseline summaries will be included for
select laboratory tests as described in Section 9.3.

For select fat-soluble vitamins, including 25-hydroxyvitamin D, alpha tocopherol / total lipids
ratio, INR, retinol:RBP molar ratio, and vitamin A, abnormalities and clinically-meaningful
shifts from baseline summaries will be presented for each analysis visit (as appropriate). For
these FSVs, categories may include sufficient, insufficient, possibly insufficient, indeterminate,
and excess (see Section 6.1.9 for specific definitions). A summary of corrected sodium
abnormalities will also be presented.

Serum samples for AFP, a marker of hepatocellular carcinoma, are only drawn during the
optional follow-up treatment period at every other 12-week repeating period clinic visit and at
the EOT visit.

2.2.2. Efficacy Endpoints

2.2.2.1. Primary Efficacy Endpoint

The primary efficacy endpoint of this study includes the following:
e Fasting sBA level change from Baseline (Day 0) to Week 13.

2.2.2.2. Secondary Efficacy Endpoints

The secondary efficacy endpoints of this study include the following:
e ALT, AST, and bilirubin (total and direct) change from Baseline (Day 0) to Week 13.
e Pruritus as measured by ItchRO (Obs) change from Baseline (Day 0) to Week 13.

ItchRO (Obs) secondary efficacy variables include: weekly average scores, 4-week morning
average scores, and weekly morning average scores.

AD-ST-33.05 Effective date: 22-Jan-2018

Final Version 1.0 | 30-Jun-2020 | AD-PR-109.01 Effective date: 26-Jun-2017 Page 21 of 108



Statistical Analysis Plan,

Sponsor Mirum Pharmaceuticals, Inc.
Protocol Number LUMO001-501

PCN Number LUME2940

2.2.2.3. Exploratory Efficacy Endpoints

The exploratory efficacy endpoints of this study include the following:

Change from Baseline in fasting sBA level at Weeks 4, 8, 24, 36, 48, 60, 72, 72/LOCF,
84, 96, 108, 120, 124/LOCEF, and every 12 weeks (where applicable) through the end of
treatment.

Change from Baseline in pruritus as measured by ItchRO (Obs) weekly average score
and weekly morning average score at Weeks 4, 8, 28, 48, 48/LOCF, 86, 98, 110, 122,
122/LOCF, and every 12 weeks (where applicable) through the end of treatment.

Change from Baseline in pruritus as measured by ItchRO (Obs) 4-week morning average
score at Weeks 13, 48, and 48/LOCEF.

Change from Baseline in ALT, AST, and bilirubin (total and direct) levels at Weeks 4, 8,
24, 36, 48, 60, 72, 72/LOCEF, 84, 96, 108, 120, 124/LOCF, and every 12 weeks (where
applicable) through the end of treatment.

Change from Baseline in pruritus as measured by ItchRO (Obs) weekly evening average
score at Weeks 4, 8, 13, 28, 48, 48/LOCEF, 86, 98, 110, 122, 122/LOCEF, and every 12
weeks (where applicable) through the end of treatment.

Change from Baseline in pruritus as measured by ItchRO (Pt) weekly average score,
weekly morning average score, and weekly evening average score at Weeks 4, 8, 13, 28,
48, 48/LOCEF, 86, 98, 110, 122, 122/LOCF, and every 12 weeks (where applicable)
through the end of treatment.

Change from Baseline for ALP, 7a hydroxyl-4-cholesten-3-one (C4), total cholesterol,
LDL-C, and GGT at Weeks 4, 8, 13, 24, 36, 48, 60, 72, 72/LOCF, 84, 96, 108, 120,
124/LOCEF, and every 12 weeks (where applicable) through the end of treatment

Responder analysis: pruritus response rates as measured by ItchRO (Obs and Pt) weekly
morning average scores at Weeks 13, 48, 48/LOCF, 98, 122, 122/LOCF, and every 12
weeks (where applicable) through the end of treatment; Responder definitions include
change from baseline of <-1.0, <-1.33,<-1.5, and <-1.75.

Responder analysis: sSBA response rates at Weeks 13, 48, 72, 72/LOCF, 96, 120,
124/LOCEF, and every 12 weeks (where applicable) through the end of treatment.
Responder definitions include % change from baseline of < -75, sBA <102 umol/L, %
change from baseline of <-75 or sBA <102 pmol/L, and sBA < 8.5 pmol/L
(normalization).

Responder analysis: sBA and ItchRO (Obs) weekly morning average scores at Weeks
13, 48, 72 (sBA only), 96 (Week 98 for ItchRO data), 120 (Week 122 for ItchRO data),
124/LOCF (Week 122/LOCF for ItchRO data), and every 12 weeks (where applicable)
through the end of treatment. Responder definitions include each of the sSBA responder
definitions combined with an ItchRO (Obs) weekly morning average change from
baseline score of < -1.0 point.
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e Responder analysis: liver function lab tests (C4, AST, ALT, and total bilirubin) at Weeks
13, 48, 72, 72/LOCEF, 96, 120, 124/LOCEF, and every 12 weeks (where applicable)
through the end of treatment. Responder definitions include C4 % change from baseline >
100, shift from >ULN (upper limit of normal) at baseline to normal in AST, shift from
>ULN at baseline to normal in ALT, and shift from >ULN at baseline to normal in total
bilirubin.

e Change from Baseline in the Clinician Scratch Scale (CSS) score at Weeks 2, 4, 8, 13,
24, 36, 48, 60, 72, 72/LOCEF, 84, 96, 108, 120, 124/LOCF, and every 12 weeks (where
applicable) through the end of treatment.

e Change from Baseline in height, weight, and BMI z-scores at Weeks 2, 4, 8, 12, 24, 36,
48, 60, 72, 72/LOCEF, 84, 96, 108, 120, 124/LOCEF, and every 12 week (where applicable)
through the end of treatment.

e Change from Baseline for Pediatric Quality of Life Inventory (PedsQL) Total Scale Score
(parent), Multidimensional Fatigue Scale Score (parent), and Family Impact Total Scale
Score at Weeks 13, 13/ET, 24, 48, 72, 72/LOCEF, 84, 96, 108, 120, 124, 124/LOCF, and
every 12 weeks (where applicable) through the end of treatment.

The following exploratory efficacy variables will only be presented in subject listings:

* patient impression of change (PIC)

+ caregiver impression of change (CIC)

» caregiver global therapeutic benefit (CGTB)
e autotaxin

« aPTT
* prothrombin time
« INR

+ triglycerides

* high-density lipoprotein cholesterol (HDL-C)

* FGF-19

* FGF-21

* sBA sub-species (taurocholic acid, taurochenodeoxycholic acid,
tauroursodeoxycholic acid, taurodeoxycholic acid, taurolithocholic acid, glycocholic
acid, glycoursodeoxycholic acid, glycochenodeoxycholic acid, glycodeoxycholic
acid, glycolithocholic acid, cholic acid, ursodeoxycholic acid, chenodeoxycholic acid,
deoxycholic acid, and lithocholic acid) and the ratio of cholic acid and
chenodeoxycholic acid

2.2.24. Efficacy Parameter Descriptions

Itch Reported Outcome (ItchRO™)

The primary assessment of pruritus in this study will be evaluated using a newly developed Itch
caregiver/patient reported outcome measure (ItchRO) administered as a twice daily eDiary. To
accommodate potential cultural restrictions within the familial intrahepatic cholestasis 1 (FIC1)
affected population a paper version of the ItchRO diary will be made available.
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Caregivers for all subjects will complete the observer instrument: ItchRO (Obs). Children at least
9 years of age will complete the patient instrument: ItchRO (Pt). Children between the ages of 5
and 8 years of age or where the investigator has expressed concern about the subject’s ability to
reliably complete the data (e.g., due to developmental delay) will complete the patient instrument
with the assistance of their caregiver. There will be no ItchRO (Pt) report for subjects under the
age of 5. The itch score from the ItchRO (Obs) and the ItchRO (Pt) will be analyzed separately.

Given the age range of the study population and the small sample size, the primary ItchRO score
will be derived from the ItchRO (Obs) instrument.

For this instrument, the caregiver and/or subject indicate the itch severity in the morning and in
the evening each day during the following periods:

e Screening through first 13 weeks of the treatment period
e 4 consecutive weeks that follow the Week 24 clinic visit
e 4 consecutive weeks including and preceding the Week 48 clinic visit

e 2 consecutive weeks that follow the Week 84, Week 96, Week 108, and Week 120
clinic visits

e 2-week periods following each recurring 12-week clinic visit during the optional
extension follow-up treatment period.

ItchRO scores have a range of 0—4, with the higher score indicating increasing itch severity. For
both the ItchRO (Obs) and the ItchRO (Pt), the average score between the morning and evening
ItchRO reports represent the daily score: a measure of itching over the previous 24-hour period
(see Section 6.1.9).

Pruritus scores as measured by the ItchRO instrument (observer and patient) include: weekly
average score, weekly morning average score, weekly evening average score, 4-week average
score, and 4-week evening average score. [tchRO scores will be calculated as described in
Section 6.1.9.

Weekly average scores are calculated as the average of the daily scores over a defined study
week consisting of the 7 days before the scheduled visit (i.e., Baseline [Day 0], Weeks 4, 8, 28,
48, 86, 98, 110, 122, and every 12 weeks thereafter). For the change from baseline calculation in
weekly average ItchRO scores, baseline is defined as the weekly average ItchRO score in the
week consisting of the 7 days immediately before the baseline visit date. Post-baseline weekly
average ItchRO scores are only computed if at least 4 of the 7 daily ItchRO scores for the 7-day
period are available.

Weekly morning and weekly evening average scores are calculated as the average of the
morning/evening scores over a defined study week consisting of the 7 days before the scheduled
visit (i.e., Baseline [Day 0], Week 4, 8, 28, 48, 86, 98, 110, 122, and every 12 weeks thereafter).
For the change from baseline calculation in weekly morning and weekly evening average ItchRO
scores, baseline is defined as the weekly morning/evening average ItchRO score in the period
consisting of the 7 days immediately before the baseline visit date. Post-baseline weekly
morning/evening average [tchRO scores are only computed if at least 4 of the 7 morning/evening
ItchRO scores for the 7-day period are available.
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4-week average scores are calculated as the average of the evening/morning scores over a
defined period consisting of the 28 days before the scheduled visit (i.e., Baseline [Day 0], Weeks
4, 8, 28, and 48). For the change from baseline calculation in 4-week average ItchRO scores,
baseline is defined as the weekly average ItchRO score in the period consisting of the 28 days
immediately before the baseline visit date. Post-baseline 4-week average ItchRO scores are only
computed if at least 20 of the 28 evening/morning ItchRO scores for the 28-day period are
available.

In deriving weekly or 4-week average post-baseline ItchRO scores, each scheduled visit date will
be determined based on the varying eDiary collection periods (as applicable): (A) Week 4, 8, 13,
and 48, (B) Week 28, 86, 98, 110, and 122, and (C) recurring 12-week periods during the
optional extension follow-up treatment period.

A. Week 4, 8, 13, and 48: The scheduled visit date is used.

B. Week 28, 86, 98, 110, and 122: Each scheduled visit date will be determined based on
the date of the associated scheduled visit (i.e., Week 24, 84, 96, 108, and 120) plus 28
days for Week 28, and plus 14 days for Week 86, 98, 110, and 122.

C. Recurring 12-week periods: Each scheduled visit date will be determined based on the
date of the associated scheduled visit plus 14 days.

In general, scheduled visit dates will be determined based on the date of the vital signs
assessment. If the date of vital signs is missing, then the date of the physical examination will be
used. If both of these dates are missing for a specific scheduled visit then the start date from the
subject visits derived dataset will be used. Further, for missing but expected dates (where ItchRO
data exists), the last visit past the missing date is used and the appropriate amount of days is
subtracted.

Clinician Scratch Scale (CSS)

The CSS provides an assessment of itch severity. The clinician’s assessment of the subject’s
pruritus is focused on scratching and visible damage to the skin as a result of scratching as
observed by the physician. The clinician scratch scale uses a 5-point scale, in which 0 designates no
evidence of scratching, and 4 designates cutaneous mutilation with bleeding, haemorrhage and
scarring.

Caregiver Impression of Change (CIC)

The CIC is designed to assess the caregiver’s perception of the subject’s itching after various
points of study drug treatment compared to his/her itching before the start of treatment with
study drug. The questionnaire is designed for self-administration and uses a 7-point scale in
which 1 designates the best outcome and 7 designates the worst outcome: 1=Much better,
2=Better, 3=A little better, 4=No change, 5=A little worse, 6=Worse, 7=Much worse.

Patient Impression of Change (PIC)

The PIC is designed to assess the subject’s perception of his/her itching after various points of
study drug treatment compared to his/her itching before the start of treatment with study drug.
The PIC is completed, by subjects who were 9 years of age or older. The questionnaire is
designed for self-administration and uses a 7-point scale in which 1 designates the best outcome
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and 7 designates the worst outcome: 1=Much better, 2=Better, 3=A little better, 4=No change,
5=A little worse, 6=Worse, and 7=Much worse.

Caregiver Global Therapeutic Benefit (CGTB)

The CGTB questionnaire is designed to assess the caregiver’s perception of the treatment
benefits on the subject’s itching compared to the side effects experienced with study drug. The
questionnaire is designed for self-administration and uses a 5-point scale in which 1 designates
the best outcome and 5 designates the worst outcome: 1=Definitely, 2=Somewhat, 3=About the
same, 4=Maybe not, 5=Definitely not.

Pediatric Quality of Life Inventory (PedsQL)

The PedsQL™ ¢ is a validated, modular instrument designed to measure health-related quality of
life (HRQoL) in infants, children and adolescents. The PedsQL questionnaire is administered to
subjects and/or caregivers depending on age using age-appropriate PedsQL modules. The
PedsQL consists of developmentally appropriate forms for infants/children ages 1-12 months,
13-24 months, 2-4, 5-7, 8-12, and 13-18 years. Pediatric self-report is measured in children and
adolescents ages 5-18 years, and parent proxy-report of child HRQoL is measured for children
and adolescents ages 12 months to 18 years.

In addition to the core generic PedsQL module, the multidimensional fatigue and family impact
questionnaires are also administered using the age-appropriate module.

Age at baseline will be used as the age for the determination of the appropriate module to be
used for the study, and this same module will be used for the duration of the study (regardless of
subsequent birthdays after the baseline visit).

With the exception of the 5-7 year age group (Young Child) subject report, each item of the
PedsQL consists of a 5-level Likert-type item survey (0-4), where 0=Never, 1=Almost never,
2=Sometimes, 3=Often, and 4=Almost always. Items of the PedsQL Young Child subject report
are scored on a 3-point scale, where 0=Not at all, 2=Sometimes, and 4=A lot.

The PedsQL Generic Core Scale is composed of items to assess pediatric HRQoL measurements
across 6 subscales: Physical Functioning, Physical Symptoms (only applicable for infants, 1-24
months), Emotional Functioning, Social Functioning, Cognitive Functioning [only applicable for
infants, 1-24 months], and School Functioning (only applicable for children, 2 18 years).

The Total Scale Score, Physical Health Summary Score and Psychosocial Health Summary
Score are computed individually for both the parent and subject reports of the PedsQL Generic
Core Scale. The Total Scale Score is computed from all items. The Physical Health Summary
Score is computed from the items of the Physical Functioning domain, and the Physical
Symptoms domain (infants only). The Psychosocial Health Summary Score is computed from
items of the Emotional, Social, and School Functioning domains, and the Cognitive Functioning
domain (infants only).

The PedsQL Multidimensional Fatigue Scale is composed of items across 3 subscales: General
Fatigue, Sleep/Rest Fatigue, and Mental Fatigue. Respondents use the scale to indicate how
frequently certain fatigue-related symptoms and complaints trouble them. The Multidimensional
Fatigue Scale Score is computed from all items of the PedsQL Multidimensional Fatigue Scale.
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The PedsQL Family Impact Scale is composed of items encompassing 6 subscales measuring
parent self-reported functioning: Physical Functioning, Emotional Functioning, Social
Functioning, Cognitive Functioning, Communication, and Worry, and 2 subscales measuring
parent-reported family functioning: Daily Activities and Family Relationships. The Family
Impact module assesses the impact of pediatric chronic health conditions on parents and the
family. The Family Impact Total Scale Score is computed from all items of the PedsQL Family
Impact Scale. The Parent Functioning Summary Score is computed from the items of the

Physical, Emotional, Social, and Cognitive Functioning domains. The Family Impact Summary
Score is computed from the items of the Daily Activities and Family Relationships domains.

PedsQL scoring algorithms for scale scores are presented in Section 6.1.10.

Responder Definitions

Pruritus responder rates as measured by ItchRO (Obs) and ItchRO (Pt) weekly morning average
scores are defined as:

* change from baseline average score < -1.0 point

* change from baseline average score < -1.33 points

* change from baseline average score < -1.5 points

* change from baseline average score < -1.75 points

Serum bile acid response rate endpoints are defined as:

* % change from baseline in sBA <-75

* sBA <102 umol/L

* % change from baseline in sSBA <-75 or sBA <102 umol/L
*  sBA < 8.5 umol/L (normalized)

Serum bile acid and ItchRO (Observer) response rate endpoints are defined as:
* ItchRO (Observer) weekly morning average score < -1.0 point and

- % change from baseline in sSBA <-75

- sBA <102 umol/L

- % change from baseline in SBA <-75 or sBA <102 umol/L
- sBA < 8.5 umol/L (normalized)

The sBA and ItchRO (Obs) response rates are summarized at Weeks 13, 48, 72 (sBA only),
96/98, and 120/122, as applicable. In general, responder definitions that are based on both sBA
and ItchRO require matching visit data. The exception is for Week 96/98, where Week 96 sBA
data and Week 98 ItchRO data will be used, and for Week 120/122, where Week 120 sBA data
and Week 122 ItchRO data will be used.

Liver function lab test response rate endpoints are defined as:

* % change from baseline in C4 > 100 (i.e., at least 2 times the baseline C4 level)
e shift in AST level from > ULN at baseline to normal
e shift in ALT level from > ULN at baseline to normal
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e shift in total bilirubin level from > ULN at baseline to normal
2.2.3. Other Endpoints

2.2.3.1. Genetic Endpoints

For the purpose of this analysis plan, exploratory genetic analyses will be limited to the
presentation of genotype data in a listing.

2.2.3.2. Metabolomic and Proteomic Endpoints

Exploratory responder analyses (metabolomics and proteomic investigation) is outside the scope
of this analysis plan.

2.2.3.3. Palatability Endpoints

Palatability of the MRX formulation is assessed in all patients, by-proxy in patients <4 years old
and by patient questionnaire in children >4 years old, at each clinic visit in the optional follow-
up treatment period, with the exception of the DE and ADE visits.

3. Overall Study Design and Plan

3.1.  Overall Design

This is an open-label study in children with PFIC designed to evaluate the safety and efficacy of
MRX. The study is divided into 5 parts: a 4-week dose-escalation period, a 4-week stable dosing
period at 140 ng/kg/day, a 5-week stable dosing period at 280 pg/kg/day, a 59-week long-term
exposure period, and an optional follow-up treatment period for eligible participants who choose
to stay on treatment with MRX. During the optional follow-up treatment period, subjects may be
eligible for twice daily (BID) dosing based on efficacy as measured by sBA level and ItchRO
score, and may have their dose of MRX increased to a maximum of 560 pg/kg/day (280 ng/kg
BID). Subjects’ participation in the optional follow-up treatment period will continue until the
first of the following occurs: (1) subjects are eligible to enter another MRX study or (i) MRX is
available commercially.

A minimum of three interim analyses of key safety and/or efficacy parameters will be performed.
The first interim analyses will occur after the first 12 subjects who meet the Per-Protocol (PP)
population definition have completed the Week 13 study visit. The second interim analyses will
occur after all enrolled subjects have completed the Week 48 (or Early Termination) study visit.
The third interim analyses will be performed after all enrolled subjects have completed at least 6
months of treatment under PA4 (or the Early Termination visit). Subsequent interim analyses
may be performed at periodic intervals.

3.2.  Sample Size and Power

PFIC is a rare disease. The planned sample size of approximately 24 evaluable subjects with
PFIC is based on practical considerations, rather than statistical considerations and desired power
for a prespecified difference. As such, this study is designed to provide important information for
this patient population that is needed for planning future studies.
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3.3. Study Population

The study population is males and females between the ages of 12 months and 18 years,
inclusive, diagnosed with PFIC and who have a gamma-glutamyl transpeptidase blood level less
than 100 IU/L at screening.

34. Treatments Administered

All subjects will receive MRX, up to 560 pg/kg/day (given as BID doses of 280 pg/kg) or up to a
maximum daily dose of 25 mg BID. Dosing will occur over a 13-week treatment period
(comprised of 4-weeks dose-escalation [Dose Level 1-4], 4-weeks stable dosing at 140
ug/kg/day, and 5-weeks stable dosing at 280 pg/kg/day), followed by a 59-week long-term
exposure period.

For the first 72 weeks of the study, each subject will receive either 1.0 mL (subjects weighing
>10 kg) or 0.5 mL (subjects weighing <10 kg) of solution containing MRX orally as follows,
administered as a daily morning dose:

e Dose Level 1: 14 pg/kg/day.
e Dose Level 2: 35 ng/kg/day.
e Dose Level 3: 70 ng/kg/day.
e Dose Level 4: 140 ng/kg/day.
e Dose Level 5: 280 ng/kg/day.

At Week 72, all subjects will be assessed by the investigator to determine their willingness and
eligibility to roll over into the optional follow-up treatment period. Subjects eligible for the
optional follow-up treatment period will continue treatment under dosing scenarios based on
whether their MRX dosing will continue without interruption or interruption of <7 continuous
days, or with interruption >7 days. Eligibility for BID dosing will be determined based on
efficacy as measured by sBA level and ItchRO score.

The sBA value used for determination of ADE eligibility will be the most recent available value.
The ItchRO score used for ADE eligibility will be derived from the most recent 2-week
electronic diary collection period.

If a subject experiences intolerance (e.g., GI symptoms such as diarrhea, abdominal pain,
cramping) at any time during the study, the physician investigator in consultation with the
Sponsor Medical Monitor may lower the dose for the remainder of the study. If the subject is on
the BID dosing regimen, dose lowering will first be attempted with the afternoon dose. Subjects
who were previously down-titrated may be re-challenged during the long-term exposure period.

3.4.1. Dose-Escalation Period

During the first 4 weeks of the study, the dose-escalation period, the dose will be increased at
weekly intervals starting with Dose Level 1, up to Dose Level 4, to acclimate the subject to the
study drug.

If a subject experiences intolerance (e.g., GI symptoms such as diarrhea, abdominal pain,
cramping) at any time during the study, the physician investigator in consultation with the
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Sponsor Medical Monitor may lower the dose for the remainder of the study. In these
circumstances an unscheduled visit will occur and the appropriate replacement study medication
will be issued to the subject as quickly as possible.

3.4.2. Stable Dosing Period

Following the dose-escalation period (Day 0 — Week 4) subjects will continue MRX dosing
through Week 8 using Dose Level 4, or the highest tolerated dose below Dose Level 4. For those
subjects who tolerated Dose Level 4, at Week 8, the dose will be increased to Dose Level 5 until
Week 13.

3.4.3. Long-term Exposure Period

Subjects will continue to receive MRX during the long-term exposure dosing treatment period at
the highest dose achieved during the stable dosing treatment period. However, if a subject
experiences intolerance due to GI symptoms, the investigator in consultation with the Sponsor
Medical Monitor, may lower the dose for the remainder of the study. At the investigator’s
discretion and in consultation with the Sponsor Medical Monitor, subjects who were previously
down-titrated may be re-challenged during the long-term exposure period.

During the long-term exposure period, the dose may be adjusted to account for a change of
>10% in weight since the screening visit (e.g., the amount of drug dosed may be increased to
reflect the subject’s weight increase).

3.4.4. Optional Follow-up Treatment Period (Post-Week 72)

Subjects eligible for the optional follow-up treatment period will continue treatment under
dosing scenarios based on whether their MRX dosing will (1) continue without interruption or
interruption of <7 continuous days, OR, (2) continue with interruption >7 days.

Eligibility for BID dosing will be determined based on efficacy as measured by sBA level and
ItchRO score.

Subjects who enter the optional follow-up treatment period without MRX dosing interruption or
with an interruption of <7 continuous days will be dosed in the following manner:

e Subjects with normal sBA level AND ItchRO score <1.5 will be maintained at the same
dose level and will continue morning dosing only.

e Subjects with sBA level above normal AND/OR ItchRO score >1.5 will start BID dosing
(afternoon dose-escalation) as follows:

— The morning dose will be continued at the same dose level, but the volume of
the morning dose will be reduced by half at the same time that the afternoon
dose is initiated.

— The afternoon dose will be initiated at half the maximum tolerated morning
dose and will continue at this dose for a period of 4 weeks. If this dose level is
tolerated, the afternoon dose then will be doubled, to a maximum dose of
280 pg/kg (or up to the maximum tolerated dose).
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— The maximum daily dose will be 280 pg/kg BID, ie 560 pg/kg/day (max.
25 mg BID).

Subjects who enter the optional follow-up treatment period with a MRX dosing interruption of
>7 days initially will receive morning dosing only and will undergo DE in the following manner:

e The morning dose will be initiated at Dose Level 2 (35 pg/kg) and doubled in weekly
intervals to a maximum dose of 280 pg/kg, or up to the maximum tolerated dose.

e Once the morning dose of 280 pg/kg or maximum tolerated dose is achieved, sBA and
ItchRO score will be evaluated.

e Subjects with normal sBA AND ItchRO score <1.5 after morning dose-escalation will be
maintained at the same dose level and will continue morning dosing only.

e Subjects with sBA above normal AND/OR ItchRO score >1.5 will begin BID dosing
(afternoon dose-escalation) as outlined above.

Subjects will continue to receive study drug until they are eligible to enter another MRX study or
until MRX is available commercially, whichever occurs first.

The maximum daily dose will be 280 pg/kg BID, ie 560 pg/kg/day (maximum 25 mg). If a
subject experiences intolerance (e.g., GI symptoms such as diarrhea, abdominal pain, cramping)
at any time during the study, the physician Investigator in consultation with the Sponsor Medical
Monitor may lower the dose for the remainder of the study. If the subject is on a BID dosing
regimen, dose lowering should first be attempted with the afternoon dose.

The sBA value used for determination of ADE eligibility will be the most recent available value.
The ItchRO score used for ADE eligibility will be derived from the most recent 2-week
electronic diary collection period.

Subjects who complete the study or who discontinued early due to reasons other than safety may
be eligible for participation in the optional follow-up treatment period under Protocol
Amendment 4.

3.4.5. End of Treatment

For subjects who did not consent to the optional follow-up treatment period, a subject is
considered to have completed treatment if treatment was not permanently discontinued before
the Week 72 visit. A follow-up phone contact is required for all subjects should the final visit
occur earlier than 30 days from the final dose.

For subjects who consented to the follow-up treatment period, an additional follow-up period
disposition is collected in the electronic case report form (eCRF). The subject is considered to
have completed treatment during the follow-up treatment period if study treatment was not
permanently discontinued before the subject completing the EOT visit as defined in the most
recent consent signed by the subject. A follow-up contact is required for all subjects should the
final visit occur earlier than 30 days from the final dose.

The end of study for the purposes of regulatory reporting is the point at which the last contact
with the last subject during the protocol-specified scheduled follow-up treatment period is made.
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3.5.
This is an open-label study, and therefore all subjects will be assigned to treatment with MRX.

3.6.

For an individual subject, the study participation period will consist of a screening period of up
to 6 weeks, a 13-week treatment period (including a dose-escalation period followed by two
stable dose periods), and a 59-week long-term exposure period. Subjects who complete 72
weeks of treatment may be eligible to receive further treatment during the Optional Follow-up
Treatment Period.

Method of Assigning Subjects to Treatment Groups

Study Period and Schedule of Procedures

Overall Scheme and Corresponding Schedule of Procedures

The following schematic shows the study flow and corresponding Schedule of Procedures
(A-1).

Study Termination and End of Treatment Procedures are outlined in Schedule J (Section 3.6.9).
Any subject who completes or withdraws from the study should undergo all procedures specified

for the EOT/ET visit (see Section 3.6.9).

ﬂore Study & Optional Follow-Up (Pm/

Extension & Afternoon
Dose Escalation (PA4)
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No gap or <7

\_
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The below sections show the schedule of procedures and the data to be collected on each study

day or week.

AD-ST-33.05 Effective date: 22-Jan-2018

Final Version 1.0 | 30-Jun-2020 | AD-PR-109.01 Effective date: 26-Jun-2017

Page 32 of 108



80T Jo ¢¢ oed

L10Z-Un{-97 :918p 0ADOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

SJUSAH ISIAPY

> [<

> [<

> [<

> [<

SUONBOIPIIA JUBIUIOIUO))

douerdwo)) ssassy 29 soLIel(q APMIS MIIAY

llsllalle’

llallalle’

llallalle’

llallalle’

llallalle’

parddng Sniqg Apmi§

juowjoIuyg

yyouag onnaderdy [, [eqolD) JoAISaIe)

o3uey) jo uorssardwy 10A13216) USR]

T10Spad

91BOS [0JeI0S URIDIUID

|

ellalle

O] JUS1EJ/O YUY J9AIZaIR)

sllallslislialls

sllalle’

>R <

<

» SISA[euLIn

| <R

,Butdfiouan J14d

x

erensny ‘NA SN XA 10F ojdwes ewse|J

<

<[

<

=

<

<[

SN XN 1oy ojduies ewse|J

y'sy SUIIBIIA S[QN[OS-18]

>

¢y SIOYTRWOLY SISBISA[OYD)

¢ 1oueg prdry

, [ued Ansiuay)

yuonenseo)

, [ENUSIOI A DED

Slialisiislsliaile

S R A R P S

llalisiisllelisl

llalisiisllelisl

Slalisiialsliaile

<(parearput Jr) 189 [, AourUSZaIJ SULIM) IO WINIDG

- (punosen|n) Surdewr AT

| SUSIS [B)IA

<[>

olle

<[>

olle

<[>

WSI9H % 1YSIoM Apog

wexy [ed1sKyJ

K101SIH [edIpaN

soyderSowaq

(uoISNJOXFH/UoISN[OU]) JUSWSSISSY AN[IQISIH

Siiadisllslisllslislislisiislislls!

JUSSSY/ /AUISUO) pawLIojuy

(53]

(s¥)

(53]

(s%)

(3]

(3]

(23]

()

(sAep ur) MopuIa\

16

€9

9¢

S€

8T

17

4!

12

0 Le@

w- Leq

Leq ApmS

€l

6

8

14

[4

!

ML Apmig

poLIdag Suiso( 9[qeIS

uonejedsd-aso(q

POLIdJ JUIUIBIL],

F{TTUEEN ALY

pord Apms

€1 M9IAA — dUI[aseq :POLIdJ SUISO(] A[qBIS PUE UOIIE[BISI-ISO(] — V SAINPII0IJ JO d[NPIYIS °[°9°€

0F6TANNT oqunN NOJ

10S-TOONNT IequnN [050301d
“ouy “mﬂmoﬁzuowﬁb.mam WA uomﬁomw

‘ue[d SISA[RUY [eINSHeIS



80T JO ¢ o5ed

L10T-UN[-97 :918P 0ADOJH [0°601-dd-AY | 0TOT-unf-0¢g

| 0°1 UOISIOA TeuL]

VN Jo 1ed oq [[im 9jefexo ‘porrad juounean 9y SULNp S)ISIA PAJEIIPUI Y D

10BIU0)) dUOYJ

MSTA dIUID

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

*DId Jo sisouSerp ayj jo 1oddns

ur od&) uoneINU Y JO UOTBIUSWINIOP PUL UOT)EZLIdJORIRYD [N & op1aoid o) pawnroyrad aq iim Surdljouon
‘€1 PUE S9N B SISATRUE [9A] FnIp ‘uonejuawaddns UIUE)IA JO UONBISIUIWIPL 210Joq UMBIP 3q IJsnu so[dwes poojd 9
10J Sursop 3sod SINOY {~ UMBIP 2q [[IM POO[q ‘ ‘SOV Pue N SN AP ul g "uond2[109 03 Jouid (pantuiad 101em A[U0) Iy 4 ISBI] IR IsBf 0) paimbarare s)oalqng ¢
‘(meIp 'sojATeue A10)BI0QE] JO IS PI[TIOP IO § JUSWIPUIUTY [090)J0IJ JO T'9] UOT}IAS 1S ¢
9s0p 1s0d Iy-7 91epPOWWOIE 0) PIMO[[e 9q [[IM SIY {> Sunsey) Suisop ‘3n1p Apmys Sursuadsip o3 Jor1d pomaraal oq Jsnuw 3[nsar ‘fenuojod SuLredqpP[IYd JO SAfRWd, €
-150d SINOY 7~ UMBIP 2q [[IM POO[q ‘} JIM IV ‘€] PURB ‘g ‘T S I® *9]qe[IeAR SI SYpUOW 9 > pajo[dwod punosen|n ue J1 painnbaljou punosenn Juruedg 7
SISA[eue [9A9] SnIp 10J Sursop 3sod SINOY H~ UMBIP 9q [[IM POO[q © ‘S oY} U] Y *9ye1 uoneardsar ‘arnjerodwo) ‘(Y H) 23el 1eay (dg) 2anssaxd poorg 1
X X X X JoBIU0]) duoyd
(s¥) (s9) (s¥) (59 @ | @ | @ (3] (sep ur) mopurgy
16 £9 9s s€ 87 17 vl L 0 Aeq w-Aea | Aeq Apms
€1 6 8 s v 3 [4 1 M ApmS
PoLId] Suiso( d[qeIS UONE[BISI-ISO(] F{TTUEERAIY porLg Apn)S

POLIdJ JUUIYBIL],

0v6THINNT FqunN NDOd
10S-TOONNT IequnN [050301d
“ouy “mﬂmoﬁzuowﬁb.mam WA uomﬁomw

‘ue[d SISA[RUY [eINSHeIS



801 Jo ¢¢ o5ed L10Z-Un{-97 :918p 0ADOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]
810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

X X X X X X g1oBIu0)) duoyd dn-mo[o
X X X X X X X X X X X X SJUQAY ISIQAPY
X X X X X X X X X X X X SUONBIIPIJA JUBIIUOOUOT)
X X X X X X douerjdwo)) ssassy
pX X X X X parjddng Sniqg Apmig
joueg
X X onnaderay [, [eqolD) 19AISaIR))
J3uey)
X X Jo uorssardw] 10A13218) AU
X X X 10spad
8¢C
A I wwe | X
oX OdYI WdNEd/QYYII] JOAISAIR)
X X X X X 9[eoS [oJBIOS UBIOIUI[D)
X X X X X ¢ 189, Aourudaig auLin
qX X X X X SisAjeurin
eX eX eX eX eX IV XU 103 ojdweg ewiseq
X X X X X ye7SUTWRIA 9[qN[OS-[ VA
X X X X X cZSIN[IRWIOLE SISBISI[OY)
X X X X X czloued pidry
X X X X X Z[Pueg Ansruay)
X X X X X ;uonemnseo)
X X X X X ([BDUIOHICT YA DED
X X X X X |SUSIS [BHA
X X X X X WYS1oH % 1yS1oM Apog
X X X X X wexy [ed1sAyqg
(s¥) 19 GH | G [ 61D | 6D | 61D | 6G1PD | 6D | 61D | 61D | GIP (s&ep ur) mopuryy
asop vos oy 9¢€€ 80¢ 08¢ (474 1444 961 891 orl (48! Leq Apmg
BulL
._.8,«,“ (g, 09 8v 144 oy 9¢ (4% 8¢ 144 0T 91 NI Apm§
skep ¢ Ajdeq 10)
CL AP
dn UONBUIULID |, 31ns0dXo wL1d)-3U0T YA 6S poLRd Apm§
Moo Apms
JNE) 1N (panunuod) PoLIdJ JUIWIBAL],

TL MM — $T NI POLIdJ JUUIBIL], SUISO(] I[qBIS — F SAINPII0IJ JO MPIAYIS °*7T°9°€

0F6TANNT oqunN NOJ

10S-TOONNT IequnN [050301d
“ouy nm_moﬁsuowaudam WA uomcomm

‘ue[d SISA[RUY [eINSHeIS



801 Jo 9¢ o5eq L10Z-Un{-97 :918p 0ADOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]
810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

10BIUO0)) dUOYJ
HSIA Sl

"pousIs ST JUASU0O

Surpuodsar100 990 ‘poLd  Jusuneal] dn-mofjoq euondo Suuuo sjoalgqns 10y “JISIA SIY) J& SUOIBN[RAD [[& 9J9[dwod pinoys A[Ieo MBIPYIIM OyMm s}oalqng /7
“SYSIA ‘JJels Apnys woly [[ed auoyd B 9AI0921 0 J[qe[IBAR 29 Jsnu §}a2[qng 9
OTUI[O 1 NOOM 2 T PO oY) SUIMO[[0F parmbar oq [[Im SYOIM dATINIISTUOD “Snup Aprys Sursuadsip 0y 1o1rd pomarAar oq jsnur Jnsar ‘Tenusjod SurreaqpIyd Jo sofewd, ] G
10} A1e1p Apnys ) Jo uonadwod Aqrep ‘pourad ainsodxe wiey-uoy oy Suung D ‘uonjejuowd[ddns urwe)IA Jo UONENSIUTUPE A10J9q UMBIP 9q Isnw sojdwes poojg ¥
"V 2y Jo 1red oq [[1m je[exo ‘porad judurjear) JuLnp s)SIA pJedIpul y g "uond2[[09 03 Jouid (panruiad 10jem A[Uo) Iy 4 ISeI[ Je Isef 0) paimbar are s)oalqng ¢
‘SISATeUR [0AQ] Sni1p 10J Sursop 'so)ATeue A10JBIOQE] JO JST] PI[TEIOP I0] § JUSWPUIUY [090J0IJ JO 7'9[UON0S IS 7
1s0d sinoy 4 Ajeyewrxordde umerp 9q [[Im Poojq 7/ PUe 09 ‘8% ‘O ‘4T SAOM IV V -91e1 uoneardsar ‘arnjerodwo) ‘(YH) 23el 1eay (dg) 2anssaxd poorg 1
(59 ((282) G | GH [ GH [ GH [ GHD | G | G | 61D | G1PD | G199 (s&ep ur) mopurpy
asop v0S 0Ty 9¢€ 80¢ 087 st %4 961 891 ov1 an Aeq@ Apms
eulL
ws..._w (g, 09 8y vy oy 9¢ € 8T vT 0T 91 I ApmS
Ajaeq 10)
sAep (¢
LI
dn UOBUIULIY |, 31nsodXd wI)-3U0T YA 6S pordd Apms
Mmoo Apmg
JNE) 1 (PANURU0J) POLIdJ JUIWILAL],
0F6TANNT oqunN NOJ

10S-TOONNT IequnN [050301d
“ouy “mﬂmoﬁsuowﬁbwam WA uomﬁomw

‘ue[d SISA[RUY [eINSHeIS



80T JO L¢ o5ed

L10T-Unf-9¢ :21ep 2ANYH [0°601-d4d-AY | 0TOT-UN(-0E | ('] UOISIOA [eUL]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

aX aX qX X Oy 1udned
/09I 1oAIa1e)
X x| x| x| 1S oS W
o(Po1BIIpUL JT) 159,
B x| x| x| sshn
X X X X ord1dures
ot ot ot o1 Surouanbag swoxg
] ] x| FudSioun mondo
X x| x| x| oS S14PIOS-1V
X X X X £ SIYIEUION SISEISA0U)
X x| x| X P pidrT
X x| x| x| ot Kasuai
X x| x| x| om0
X X X x| (BDURILIA UM DED
X X X X (SUSIS [EHA
X x| x| x| WEH ¥ WFEM, Apog
X H H H wexH [ed1sAyd
6°INP3AYOS JSIA UL YIYS
£Q pamoj[0J JUSWSSISSE
X X oX oX Anmqiste (Fav)
UOTJB[BISI-9SOP UOOUIOY Y
stVd 10}

VI 463 (sAep ur) MOpuIp

or8 s 8L 9SL 87L 00L 7L9 vr9 919 88 09 €S Leq Apms
20CI 911 (4144 801 01 001 96 6 88 8 08 9L MM ApMIS d. 1A
POLId{ Judunjed.a ], dn-mofjo poLRd Apmi§
(PaNuUBU0d) POLIdJ JUIWIBIL],
“WWISIY

Suiso (Ig 10j ANIqISIH Jo uonenjeAy sapnpuj ‘sfe( L> uondn.Liduy 1o Suisoq XY uI uondnridjuy oN YIAA $393[qng 104

071 MM — ZL MO :POLIdg Judunyedu I, dn-moffo ] reuondQ — ) $2.1npadoad Jo dMpayds °€'9°¢

OF6THNNT QNN NOJ
10S-T00NNT oquInN [090301d

*ou] ‘s[eonnadBULIBYJ WA Josuodg
‘uelq sisA[euy [eonsnels



80T Jo 8¢ oed

L10Z-Un{-97 :918p 0ADOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

10BJUO0)) dUOYq
HSIA O1uID

“€ JUBWUPUAUIY [020J01 Ul papnoul sem (sAep ¢ F 898 Ae@ Apm§) 1sIa (LH 10) $T1 oM V

“SHSIA O] JO9M PUB ‘0T JOIM 96 JOOM P8 OO\ SUIMO[[0] SOaM DANNISUOD 7 J10J A1erp Apnjs ay3 Jo uonojdwos Ajrep ‘pora  juouneal], dn-mofjoq oy Suung

"V oy Jo 1red oq [[im 9je[exo ‘poriad judurjear) SULINp S)ISIA PIEOIPUI Iy

"JUOSU00-1 ONS JO JUIT) AU} J& DOU0 UMEBIP oq [[IM PUR Y/ d Jopun Sunuosuoo axmbor [jim ojdwes (]

" 10 g SAINPad01d JO S[NPAYDS 0} dA0W Ad} 210399 (7] oI ySnoay dn 0301dwoo AJLressodou jou [[1m 193[qns ey ojqissod

SI ] :9)0U JO " 10 7 SAINPAd0IJ JO O[NPAYOS JOY}IO 0Jul dA0W [[1a Judned Guowssasse AN{IqISIe OV JO awoono uo Surpudaddq " JUSWPUSULY [000101
10J AN1QIS1]9 Juonyed SSosse [[1m 9)IS pAUSIS U0dq SBY JUISSE/JUISUOD POJBIOOSSE PUE { JUSWIPUIULY [090J01] JOJ POAIdOAI o1k s[eaordde A1essaoou oou) 6

“JISIA QIUI[O JXOU JB {7 JUSWPUSUIY [000101]
10§ Juonjed JUOSSE/JUISUOD [[IM SIS D[qR[IBAR QIB SJUSWNIOP JUISSE/JUISUOD PIJBIOOSSE PUR { JUSWPUIWY [090J01J J0J PIAISIAI a1k sjeaordde Aressooou ooug g
‘J3e1s Apmys woly [[eo duoyd © 9A19021 0 dqe[IeAR o JShw s)a2lqng /£

3nap Aprys Sursuadsip 03 Jor1d pamoraal 9q 3snw 3 nsal ‘renualod JurLedIqP[IYO JO SA[BWD,] 9
*OlI4d Jo sisouSerp oy jo 1oddns ur od£) uonenw oy} Jo UOHLIUSWNIOP PUL UOILZLIIIOBIBYD
11y & opraoid 03 pasn oq [[1m oduwes ‘poriod juowear) dn-mofjoj [euondo 9y} J0J JUSSUOI-01 JO W) A} I JO 8 NIOA Je umerp oq [[1m ojdwes SurdKjouon S
‘uonejuowoddns UrweIA JO UOBNSIUIWPE 210J9q UMEBIP 9q Jsnu sojdwes poojg ¥
*uo1309[]09 03 Jouid (payrurad 10jem AJuo) Iy 4 1S9 Je IS} 03 parnbar ore s309[qng ¢
's9)A1eue A1018I0qR[ JO ISI] PI[1IOP O] { JUSWIPUIULY [090)0I] JO 7'9[ UOIIAS S 7
-9ye1 uoneardsar ‘axnjerodwe) ‘(YH) 23el 1edy (dg) 2anssaid poorg 1
X X X X X X X X oeuo) suoyq dn-mojjoq
X X X X X X X X X X X X SIUQAT ISIQAPY
X X X X X X X X X X X X SUONEJIPIIA JUBIUIOIUOT)
douerdwo)
X X X X Sniq Apmg ssossy
X X X parjddng Sniqg ApniS
jjouag onnaderdy]
X X [eqO[D) JoAISaIR))
93uey)) Jo uorssaxduy
X X IoAISoIe) JudnR
X X X X 108pad
G| W | W] D W] W | | @ W] 6P| W | (s&ep ur) mopuryy
0v8 (4t v8L 9SL 8L 00L L9 142 919 88S 09s (45 Keq Apms
20CT 91T (44} 801 01 001 96 76 88 8 08 9L NI ApmS dLA
PoLId{ Juduned.a ], dn-mojjoq poLJ ApmS
(PaNuUNu0d) PoOLIdJ JUIWILBAL ],

0v6THINNT FqunN NDOd
10S-TOONNT IequnN [050301d
“ouy “mﬂmoﬁsuowﬁbwam WA uomﬁomw

‘ue[d SISA[RUY [eINSHeIS

<mO



801 Jo 6¢ 95ed L10Z-Un{-97 :918P 0ADOOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

ez SUTLUB]IA
X X X X X X X X AqN[OS- LV A
7SI IRWOLE
X X X X X X X X SISEISO[OY)
X X X X X X X X czlPued pidry
X X X X X X X X Joued Ansmuay)
X X X X X X X X ;uonemnseo)
Z[BBuaRHId
X X X X X X X X TN b
X X X X X X X X [SUSIS [EIA
WSoH
X X X X X X X X x WSopm Apog
X X X X X X X X wexy [edIsAyJ
JEYIRETRS
MSIA UL JIYs Aq
POMO[OF JUSUSSISSE
6X 6X 6X 6X 6X 6X 6X 6X 6X 6X Anqisie
(4QVy) uoneeasa
-9SOp UOOUIOYY
vd
X X X X 10J JUSSSY//JUASU0))
pouIoyuy
K1ua-a1 Apmys 10}
X X ANqisiyy ssessy
11eEvd
Jopun Anud-a1 Apmys
X 10J JUISSY//JUISU0))
paurIojuy

G| W] [P | W[ e W] @] P G| @| @ | @] @P| @ | G| (sSep un) mopuipy

#0V8 | =CTI8 | =V8L | =9SL | =8CL | =00L | =TLY | =bP9 | =919 | =88S | =095 | »TES| =STS| »8IS| =IIS| O vi- Keq Apmg
S0CT | 91T | TIL | 80 | ¥0OL | 00L 96 6 88 v8 08 9L SL pL | €L [04&ed T-da@| 9oM ApmIS d1d
dad| 4d | 4d | dd | d4d
(A Q) uoneedIs’-asoq porLg Apn)S
judunyeda ], dn-mofjoq jo uonenupuo) poLId g Judunyeda ], dn-mojoq
(PaNuUnu0d) pPoLIdJ JUIWILBAL,

"UIWISIY Suisoq (19 10§ ANIQISI[F Jo uonenfeAy sapnpuy ‘sAep,< suisoq XY ul uondnridjuy yIpg s3d3fqng Jog

071 MM\ — 7L A :PoLd{ judunpeda I, dn-mofpo ] reuondQ — (I $2.1npadoad Jo dMpayds ‘$°9°€

0F6TANNT oqunN NOJ

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



80T JO 0f o5ed

L10T-Unf-97 :93ep 9ARR_YH 10°601-dd-AV

020z-unf-0¢ |

0'1 UOISIOA [eurL]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

‘J3e1s Apmys wody [[eo ouoyd  9A19021 0} dqe[IBAR o SN s)a2lqng £
“3nup Apmys Sursuadsip 03 Jor1d PamoIAdI 9q ISl JNsal ‘Tenualod SULIBIQPIIYD JO SO[BUID,] 9

Dldd
Jo sisougerp oy jo woddns ur odA) uonenw 9y JO UOHIBIUSWNOOP PIJBIDOSSE AY) PUL UONEZLIdIOBIRYD [[1J € op1aoid 0) powojtod oq [[im ojdwes adAjoudd jeuondpy ¢
‘uonejuowaddns UIE)IA JO UOHERISIUILIPE 010JOq UMEIP o Jsnw sojdwes poojg ¢
"uono9[[09 03 Joud (papuiad 1ojem A[uo) 1y § )sed] Je Jsej o) parinbor ore s1o2lqng ¢
'so)A[eue A10JBI0qE] JO ISI] PI[IE)P 10J { JUSWIPUSWY [090)01d JO 79[ UOIOIS S ¢
-9re1 uoneardsar ‘axnjerodwo) ‘(YH) 236l 1edy (dg) 2anssaid poorg 1
JERlENS)
X X X X X X X X X auoyq dn-mojjo,
X X X X X X X X X X X X X X X X X SJUSAH ISIOAPY
SUOTJBIIPIIA
X X X X X X X X X X X X X X X X X JUBJIWOdUO))
X X X X X X douerjdwo)) ssassy
parjddng
X X X X X X S Aps
jyouag onnaderdy]
X X [eqO[D) JoAISaIB))
J3uey)
X X Jo uorssaxduy
I0AIZ01RD) JUSIR]
X X X X X 10spad

0Ll 86 98
™M M APM

aX 0] aX 0} aX 0) aX Oy 1udned
X X oX /O Yo} 1oAIare)
J[eds
X X X X X X X X yojeIog URIOIUI)
o(pareoIpUI
X X X X X X X X J1) 189 Koueuzaig
duLI) 10 WNIdS
oP1dues
aX aX aX aX Surouonbog owoxyg
eX eX X X X X X X SisA[eurin
X ;surdfyouen
reuondo
G| W] @[ | @[] | @] D] | @] @ | @] @| @ | G| (SLep u) smopuipy

#0F8 | «TI8 | V8L | =9SL | «8CL| =00L | =TLY | x¥P9 | =919 | =88S | x09S | «TES| =TS | «8IS| =IIS| 0 vi- Aeq Apm§

50CL | 9IT | TIT | 80T | ¥0L | 0OI 96 6 88 8 08 9L SL vL | €L | 04Aed| T-AA| MM APMS dLA
dd| 3d | 4d | 4d | Hd
(AQ@) uoneeIss-aso( poLJ Apmg
judunyeds |, dn-moqjoq jo uonenunuo)) poLdg Juduneda ], dn-moqoq
(PaNuUNu0d) PoOLIdJ JUIWILBAL ],
0F6TANNT oqunN NOJ

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



80T JO T{ o5ed

L10Z-Un{-97 :918P 0ADOOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

1oB)UO)) dUOYJ
JISIA O1UID

'€ JUBWPUIUILY [090J01 Ul papNoul sem (sKep ¢ F 898 A Apm§) 1sia (LH 10) 4TI H9OM VD
"SHUSIA 0T O PUB Q0T NI ‘96 NOOM P8 NOOA\ SUIMO[[0] SYOOM dANNOISUOD 7 J0J AreIp Apnys o) Jo uona[dwos Ajrep ‘porod juouneal] dn-mofjof oy Suung g
"V 9y Jo ued aq [[m ojefexo ‘porrad judwiean JuLnp SUSIA pAjedIpul )y Y

"$y0aMm 7/ 11y oy ysnoayy uonedionted s 100[qns sapnjour A Apmig jo uonemoe)

SYPM Z-J(J }SIA ATJUS-01 JB PI)OS[[00 2SO} PAIIPISUOD ATk SON[BA AI0JRIOqR] SUI[ASk ‘¢ JUIWPUIUTY [090J01J Jopun JULIud-01 s103[qns 104 17
"JUSSUO9-1 (NS JO OWIT} AT} Ik ‘D0UO0 UMEBIP 2q [[IM PUR Y J Jopun Sunuasuoos-a1 axmbar [iim ojdweg
* 10 [ S3INPIJ0IJ JO [MPIYIS 0) A0 A3Y) 2.10J3q (7T HIIAA YSnoayy dn 3)91dwod A[L1essdd9u jou [[im 333[qns
e dqqrssod S 3 :930u JO " 10 7 SAINPID0IJ JO S[NPAYDIS IOYIIS OJUT dA0W [1m Judnjed ‘Juotussasse ANMIQISI JAV Jo dwodno uo Surpudadoq “f judwupuaury
10903014 10§ AN[1QIST]0 Juanied SSIsse [[IM Q)1S ‘PAUTIS UQ SBY JUISSE/JUISUOD PAJRIDOSSE PUR § JUSWPUIUTY [090)0IJ 10 PIATI0AI 1k s[eaoidde Aressooou oou 6
“JISIA OIUI[O 1XAU JE f JUSWIPUSUIY [090101]
107 Juarjed JUSSSE/JUISUOD [[IM IS D[QR[IRAR I SPUSWNOOP JUISSE/JUISUOD PIJRIOOSSE PUE 4 JUOWIPUIWY [000J01] I0] PAAIadaI oIk seaordde A1essooou ooug g

G| W] @G W] W[ W] W] G| G| @] @] @] @] @D | GrH | (sAep ur) mopuipy

#0F8 | «TI8 | V8L | =9SL | «8CL| =00L | =TLY | x¥P9 | =919 | =88S | x09S | «TES| =TS | «8IS| =IIS| 0 vi- Aeq Apmg

50CL | 9IT | TIT | 80T | ¥0L | 0OI 96 6 88 8 08 9L SL | vL | €L |0Aed z-d@| M99M APMIS LA
4d| 4d | 4d | 4d | dAd

(AQ) uoneedIs’-asoq porg Apn)S
judujedn |, dn-mofjo Jo uonenunuo) pPoLId{ Judunyedr], dn-mofjoq

(PaNuUNu0d) PoOLIdJ JUIWILBAL ],

0F6TANNT oqunN NOJ

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



80T Jo ¢t o5ed

L10T-Unf-97 :93ep 9ARR_YH 10°601-dd-AV

| 0zoz-unf-0¢ | (' UOISIOA [eur]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

X

parddng Snig Apms

X

arreuuonsong) Aijiqele[ed

X

T10spad

(O1s1a
sIy) Suimoj[oy
pouad yjoom
T 10J pa309[[09)
X

O¥YY] Juoned
JOYQN 1oA13018D)

X

9[BOS 0JBIDS URIOTUI[D)

s(payeatput J1)
159 Aoueu3ard QUL 1O WIS

o[dwes d.1v

SIsA[eutin

yeSUWRIA 2]qN[0S-1V ]

¢gS1IBUIONg SISLISI[OYD)

¢oued prdry

[oued Ansmuay)

;uonendeo)

JRIULII YA DED

1SUBIS [ENA

WYSIoH % 1yS1oM Apog

o e E I e e S PR R ISR

wexy [ed1sAyqd

(53]

(v

(%)

(s&ep ur) MopuIp

yVd Ppun
JUISUOI J3)JE SHIM

SUONBIIPISUO)) SUINPIYIS

(4% L7

8 MdM

¥ 1PIM

MIIAA POLIdg Suneaday

,SPOLIdd aM 7T SurLindax ur jeadaa sanIaAnde Apnys Mopyg

"HAV 10J IqISIPUI pouwiddp 33[qng o
‘sAep L> sem uondnaidjur SUIsop pue ¢yd 1dpun pauipno se poridd juduneda) dn mofjoj jeuonndo pajdjdwod 393fqng o

AO ‘Sursop XA Ul uondnaidjul ue JNoYIIM SINIANIE { JUSWPUIWY [030)01J 0) JUISUOD 0) d[qe

SI PUB ¢ JUIWPUIWY [030)0.1J JIpun pauIpno st poridd judunedsy dn mofoj euondo ay) 9391dwod 394 jJou pIp 393[qng o

:smojoj se dpqedddy

AV 10} J[qISIPU] 392[qng ‘poLidd Judunyeda I, dn-moqjo,g euondQ Jo uorsud)xy — 7 S3.INPadoad Jo NPIYdS °S'9°¢

0Y6THINNT FqunN NDOd
10S-TOONNT IequnN [050301d

*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS




801 Jo ¢ 95ed L10Z-Un{-97 :918P 0ADOOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

10BIU0)) dUOYJ
JISIA oWID

"V o1 Jo 3red oq [[im jeexo ‘porrad juduujesar) SuLnp SHSIA PAIEOIPUI Y Y

“JISIA OIUI[O TOUI0 AIOAD Je UMBIP 9q [[Im ojdwes ]
“K[eroIowtuod d[qe[reae st XA (11) 10 Apnis X YN IOYI0UL I9ud 03
9[qIS1]9 a1E $3100[qns (1) :I1N590 FUIMO[[0F O} JO ISIIJ Y} [HUN UId)ed Swes 9y Ul dNUNUOD [[IM SYSIA ApmS £
‘JJe1s Apnys woaj [[ed suoyd e 9A10091 0} d[qe[IeAR 9 ISnwi s}oalqng 9
‘3nap Apmys Juisuadsip 03 Jorrd pamaraal 9q 3snuw 3 nsal ‘Jenudjod SuLBIQP[IYO JO SA[BW| S
‘uonejuowd[ddns urnuela Jo uonensIUIUIPE 910Joq UMEBIP 9q Jsnw so[dwes poojg  §
*u01309[]09 03 JoLid (ponrurad 197em AJUo) I 1 SB[ Je Jsey 03 parmbar a1e s1oolqng I3
‘sqjATeue A1038I0qE] JO ISI] PI[1LIOP IOF {7 JUSWIPUSUTY [000J0IJ JO 7'9] UONOAS 39S 7
-orer uoneardsar ‘armerodwo) ‘(YH) o3er 1eay (Jg) 21nssaid poojg 1
X X £19BIU0)) duoyq dn-mo[[og
X X X SJUIAT ISIOAPY
X X X SUOTJBIIPITA] JURJITIOIUO))
X douerjdwo)) ssossy
1% (L) (L) (s&ep ur) mopurpy
YVd 1dpun SUONBIIPISUO)) SUINPIYIS
JUISUOI JTIYJE SHIIM
I ™M 8 MdM V3P NN\ POLIdg Supeaday

,SPOLIdA }9M 7| BurLIndax ur Jeadaa sanIAnde Apn)s MopPyg

0F6TANNT oqunN NOJ

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



80T JO 1 o5ed

L10T-Unf-97 :93ep 9ARR_YH 10°601-dd-AV

020z-unf-0¢

| 0°T UOISIOA Teur]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

STy rRWOIg
X X X X SISBISO[0Y)
X X X X ggloued prdry
Joued
X X X X Ansiway )
X X X X [uonenseo)
Z[BRUSIRII
X X X X s Hgd
X X X X {SUSIS [BNA
WSoH
X X X X % WS1M Apog
X X X X wexy [ed1sAyq
F1F) L¥) L¥) (23] (23] (zF) (23] (zF) (zF) aA0qe (s&ep
998 — V/N ur) MOPUIA
" YOI 9)IS-U0 31E | SUONEIIPISUO))
AQV Suismojjoy s[eLI)RW Surmpaydg
SYAIM { PI[NPAYDS pue
3q [[IM JoBJU0d pouLIju0d
M9 [BIIUI Y], st Aypiqusip
aav
Se uoos se
PaInpayods
dq o],
T1 P9 8 1M ¥ 1M 8 19 9YOM | SAPM | PAPM | TAPM | 139M | 04eq NI ApmiS
aav aav aav adv adv adv aav
Lpordd FQV 9y jo uondrdwod 1ajye (AQV) uone[edIsa-dso(q U0oUId}Y
] poLdd Apms
spor1ad Yoom 7] SurLindaa ui jedadaa saniAnde Apmy§ poLId g yudunyeda ], dn-moqoq

"HAV 10§ I[GISI[d pouwrddp 33[qng o
‘sAep L> sem uondnaidjur SUisop pue ¢y Idpun pauipno st pord juduneda) dn mofjoj reuonndo ay) pajdrdwod 393[qng o
A0 Suisop XYJA Ul uondniidjur ue Jnoyjim SANIANIE § JUIWPUIWY [090)0.1J 0) JUISUOD 0} J[qE SI pue

(EVJ) € IUdWPUIWY [030)0.1J Idpun pauIpno se porrdd judunedry dn mojjoj jeuondo 3y) 3391dwiod 394 jou pIp 393[qng

:smofpoj se drqednddy

AQV 0] QIS $102[qng ‘por1d yuawear] dn-mof[o,] jeuondQ Jo UOISUXH —  SINPIJ0IJ JO S[NPAYIS

0Y6THINNT FqunN NDOd
10S-TOONNT IequnN [050301d
*ou] ‘s[eonnadeULIRYJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



801 Jo ¢ 95ed L10Z-Un{-97 :918P 0ADOOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]
810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

SUOIIBIIPIIN
X X X X X X X X X JUBHWOdU0)
Jouerdwo)
X X X X SSASSY
parjddng
X X X X St Apmis
d1reuuonsand
X Amqerered
X X X X 10spad
(rs1a
Sty SuImo[[oJ
_uoCoQ Joam OYYya 1uaned
7 10J P399[[09) /OdY
X IoAI3a1R)
J[edS oJeIdS
X X X X URIDIUITD
s(pareoIpUI JT)
189, Aoueugdaig
X X X X JuLIN) JO WNIOS
X AN 10}
6X X X X opdureg euwrseq
X odweg d4v
WX X X X SisAfeutin
ez SUILUBIIA
X X X X QIqn[o§-1vd
F1F) L¥) L¥) [€Z3) (TF) (TF) () (TF) (TF) aA0qe (s&ep
938 — V/N ul) MOPUIA\
‘8 YOI 9)IS-U0 31¢ | SUONBIIPISUO))
AQV Surmorjoy S[eLId) e Surnpayds
SIIM § PI[NPAYDS pue
3q [[IM JoBJU0d pauLIuod
P M99 [eDIUI Oy I, 1 &mqisip
aav
S€ uoos se
PaINpayds
9q o],
T MPM 8 MM P IPM 8 MM 9 M S HPM P IPM THPM | T1YBdM 0 feq NI Apm§
aav aav aav aav aav aav aav
Lpordd AV Y3 Jo uondpdwod 13)ye (AQV) UonE[BISI-ISO(J U0OUIJY
Spor1ad YoM 7] SuLLIndd.x ur jeadad sapiande Apm§ poLd{ juduneda J, dn-mofjoq poriag Apms
076THINNT FqunN NDd

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



80T JO 9t oed

L10T-Unf-97 :93ep 9ARR_YH 10°601-dd-AV

| ozoz-unf-o¢ |

0'1 UOISIOA [eurL]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

10BIU0)) dUOYJ

HSIA oI

"V 2y Jo 1red oq [[1m jeexo ‘poriad juduear) uLnp sySIA pAedIPUI Y Y
‘poriad uone[eIsI-9S0p UOOUIdYE A1) JO Uon[dwod FUIMO[[0] S)SIA OTUI[D PIA[NPIYDS 1Y} Y} B PAIIJ[[09 2q A[feuonippe [[im ojdwes S 6
“JISIA OIUI[O ISJO AI9AQ B UMBIP 2q [[Im o[dwes g
"A[Te1oIoumo [qe[TeA. ST XA (11) 10 Apnis XA JOYIoue 1)U 0} 9[qISI[d a1k $302[qns () :1nd90 SUIMO[[O} U3 JO ISIIJ oY) [IHUN wIoyed Swes oY) Ul SNUIUOD [IM SHSIA ApmS  /
‘JJers Apnys woly [[eo auoyd B 9AI0921 0] J[qR[IBAR 2 Jsnu §}22[qng 9
*3nip Aprys Sursuadsip 03 Jorrd pamaIAdl oq Isnu J[nsal ‘Jenuojod SuLredqpPIYO JO SAfRWD,] G
‘uonejuawAddns UTIIE)IA JO UONEISIUTWIPE 10Joq UMBIP 9q jsnur so[dwes poojg  §
"uond2[109 03 Jouid (panruiad 101em A[U0) Iy 4 ISBI[ Je IsBf 0) paimbar are sjoalqng ¢
's9)ATeue A10JBIOQE] JO S| PI[IRIOP 10 { JUSWPUIUNY [090]01] JO T°9[ U0 RS 7
-9yer uoneardsar ‘axnjerodwo) ‘(YH) 236l 1edy (dg) 2anssaid poorg 1
§}oBIUO)) dUOY
X X X X X X dn-mo[oq
X X X X X X X X X X SJUSAH ISIOAPY
1) (%) (%) (@ (23] (23] (@ (23] (23] aroqe (s&ep
335 — VN ur) MOPUIA
'8 YOI 9)IS-U0 e [ SUONBIIPISUO))
AQV Surmorjoy S[eLId) e Surnpayds
SYAIM { PA[MPAYIS pue
3q [[IM JOe)U0d pourLIyuod
2GRV LHULEL N ST ANqIsip
aav
SE U00S se
Ppa[npayds
°q 0L
L9 8 PM P AP 8 M 9 M S P/ P APdM TAPM [39M 0 Leq NI Apm§
aav aav aav aav aav aav aav
Lpordd AV 3y Jo uonsrdwrod 1dye (AAV) Uone[BIs’-3s0(J U0OUIAJY
poLdd Apms
spor1dd Yoom 7 Surrimdaua ur jeadaa sapianode Apmg poLIdg Judunedu ], dn-mofjoq
0F6TANNT oqunN NOJ

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



801 JO Lt 93ed

L10Z-Un[-97 :918p 0ANOJH [0'601-Ud-AV |

0T0T-un[-0€ | ('] UOISIOA Jeul]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

crSIoyTRWOIG
SISBISO[0Y )

¢oued prdry

oued Ansmuay)

;uonenseo)

BB
P DED

[SUSIS [ENA

W31oH
79 WyS1op Apog

IR H IR isliclislNe

IR H IR isliclisiNe

MU R R R

MU >R R R )

wexy [ed1sAyd

aqyv 1oy
AN[IqISI[g ssessy

A1uo-21 Apn3s 10J
ANqiSiy ssessy

JJUISSY//JUASUO))
pawLIoju]

((453)

(79

(7%

(%)

(7%

(23]

(s&ep ur) mopuipy

SUONB.IIPISUO))
Surmpayds

8 PM
ada
rvd

P APdM
ada
Pvd

€ P
ada
Pvd

THPM
ada
Pvd

199\
ad
vvd

0 feq
ada
yvd

MM
ApmS Ad $Vd

(AQ@) uoneedIs’I-asoq

POLIdJ JuduI)edL], dN-MO[[0] § JUIWPUIUWY [090}01J

poLd Apms

" A[NPAYIS 0) 5 IMPIYIS WO1J IA0UI [[IM 329[qns “FV 10§ S[GISIP 3¢ 0) punoy st 23fqns Jy ©
"H 9[NPaYdS 0} O S[NPIYIS W) dA0W [[IA 192[qns “FQV 10J SIGISIAUI 9q 0) punoy s1393fqns Jjy o

*MO[3q d[q¥)

AY) Ul UMOYS § YIIAA A ¥ IUWPUIWY [030)0.1J )& UOIEB[BISI-ISOP UOOUII}JE I0J PISSISSE 3( [[IM AIIQISI[I 393[qng o
$ JUIWPUIW Y [030)0.1J JIPUN AIJUI-d.1 APN)S JI0J J[QISI[O PAIIPISUOD ST 33[qng o
sAep < SuIsop XA Ul uondnaidyur ue padudLddxd Appuanbasqns sey pue ¢ JUdWPUIWY [030)0.1J

Japun paurdp st porrdd juduneday dn moqjoj jeuondo 9y) ( w0.1J PIjRUIULI) A[1BI 10) PIR[duwod Ajsnorrdad 333fqng o

:smojoj se dpqedddy

P juduwipusury [03030.1d JPpun %h:—mﬁnvﬂm POLID JuduI)BII ], QDJSO——G&— —Nﬂoﬁﬂo — m $3.1npIdo.ad jo 0—530&0@«:-2#03.:«@ ‘0°9°¢

0F6TANNT oqunN NOJ

10S-TOONNT IequnN [050301d

*ou] ‘s[eonnasewIeyJ WA Josuodg
‘uel{ SisA[euy [eonsnels



80T JO 8¢ o5ed

L10T-UN[-9T :918P 0ADOJH [0°601-dd-AY | 0TOT-unf-0¢g

| 0°T UOISIOA Teur]

"SPAM Z-A[ HVd VSIA A1JUS-31 JB PIJOJ[[0I SOY) PAIIPISUOD AIB SIN[BA AIOJRIOGR] SUIASEE ‘p JUOWPUIWY 000101 JOpun SULIdIUL-a1 §10a[qns 104
"HV d 1opun Juasuod Jo AW ) Je “99U0 UmeIp oq [[im odwres
‘Jye1s Apnys wody [ed suoyd ' 9A10091 03 J[qR[IBAR 9 SN §}00[qng
‘8nip Apmys Sursuadsip 03 Jorid pamaIAdI 9q SNl J[NsAl ‘Tenualod SULIBIQPIIYD JO SI[BWD |
‘uonejuawaddns UIE)IA JO UONEBISIUTUIPE d10J2q UMEIP 2q Jsnut sa[dwres poog
‘uond9[102 03 Jouid (paprwad 19jem AUO) 1Y 4 ISBI] JE JSBJ 03 paIinbar are s302[qng
'so)ATeue A10JBIOQE] JO JST] PI[TEIIP I0] { JUSWPUIWY [090J0IJ JO 7'9] UOTIAS 23S

-oyel uoneaidsar ‘arerodwo) ‘(YH) o3e1 1eay (Jg) 2Inssaid poojg

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

10BIU0)) QU0
JSIA oI

— NN <O >0

X

Juoyd dn-mofjoq

9}OBIUOD)

<

<

X

SJUSAH ISIAPY

SUOT)BOIPAIA
JUBJTTIOOUO))

souerdwo)) ssassy

S

S

parjddng
Sniq Apmis

T10spad

JISIA STU) SUIMO][O
ISIA STy} SUIMO[OJ]
porad yoom
T 10J Po109[[09)
X

OYYd] yushed
JOMY2Y] 10AISaIR))

X

[0JeI0S UBIOIUID)

J1ed0s

X J1) 159, Koueu3arg
QuLI) 10 WNIOS

o(parearpur

Surouonbog owoxyg

,Q1dweg

X

SisA[eurin

X

e SUTWRIIA
21qn[os-1V 4

1F)

(23]

(23]

(23]

(23]

(€£3)

(53] (s&ep ur) mopuipy

pI- SUOI)EIIPISU0)
Surnpayds

8 PM
ad
rvd

U EEAN
ad
Pvd

€ P/
ad
Pvd

THPM
ad
Pvd

T 99A\
aa
pvd

0 Leq
ada
yvd

Yvd ApmS Ad $Vd

I

(AQ@) uoneeIs’I-Isoq

POLIdJ JuduI)BIL], dN-MO[[0,] { JUIWPUIUWY [030301J

porg Apms

0Y6THINNT FqunN NDOd
10S-TOONNT IequnN [050301d

*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



801 Jo 6 95ed L10Z-Un{-97 :918P 0ADOOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

,1oBIu0)) duoy dn-mo[[o,]
SJUOAH ISIOAPY
SUOIJBIIPAJA JULIUIOIUO))
douerdwo)) ssassy
parpddng Sniqg Apmig
a1reuuonsong) Aijiqele[ed

T0sPad

Sllalls
< P

il islladle

<

(nsia
sty Suimojjoy
pouad yjoom
C 10J Pa1d2[[0) OYyd7] yusied
X JOMY2Y] 10AISaIR))
X 9[BOS [0JBIOS UBIDIUI[D)
s(parearput j1)
159, Aoueu3ald oulin) JO WNIdS
ddwes d4v
SISA[euLin
pegSUTRIA 9[qn[O§-1Vq
¢ SIOIBUIONE SISLISI[0Y))
g71oued prdry
Z[PuRd Ansiay)

<

%

<[P

<

;uonendeo)

[BRURIRIIA M DED
|SUSIS TEHA
WYSIoH % 1yS1oM Apog
wexy [ed1sAyqg
19 (L) (L) (s&ep ur) mopurpy
8 I SUON)BIIPISUO)) SUINPIYIS
HA YV d 1918 SHPIM §
Joerd aye) [im poraad
Suneadaa jsary oYy
JOJISIA I\ YL
(4% L7 8 M ¥ AP 3N PoLIdg suneadoy

,SPOLIdA 9M 7| BurLIndax url Jeadaua sanIAnde Apn)s MopPyg

NidlislisRisi e lisl el

AQV 10) d[qISIP_UY
193[qng ‘p yuwWpUIWY [030)0.1J JIpU() ADUH-IY PO juduned.a], dn-moqoq reuond( — H S91npadoad JO 3npayds§ °L°9°€

0F6TANNT oqunN NOJ

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



801 Jo 0§ 95ed L10Z-Un{-97 :918P 0ADOOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]
810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

10BIU0)) dUOYJ
JSIA oWID

VN 2 Jo yred oq [[im jeexo ‘porrad judurjesar) SULINp SHSIA PAEOIPUI Y Y

“JISTA OTUI[O TOTJO AIDAD J& UMBIP oq [[Im o[dures 8
*A[[RIOIOWIOD J[qR[IRAR ST XA (11) 10 APris XA JOYIOUL 19U 0}
91qI3110 a1k $393[qns (1) :1n200 FUIMO[[0F 2Y) JO ISIIJ ) [NUN UIded dWILS o) Ul dNUIUOD [[IM S)SIA ApMS £
‘JJe)s Apngs wody [[ed suoyd B 9A10001 03 J[qR[IBAR 9 ISnw s}oalqng 9
‘8n1p Apmys Sursuadsip 03 Jorid PamaIAdI 9q SNl Jnsal ‘Tenualod SULIBIQPIIYD JO SI[BWD | S
‘uonejuawaddns UIUE)IA JO UONBISIUIWIPL 210Joq UMBIP 2q Jsnul so[dwes poojd  §
‘uond9[109 03 Jouid (papruad 19jem AJUO) 1Y 4 ISBI] JE JSBJ 03 paIinbar are s3oalqng €
'so)ATeue A10JBIOQE] JO JST] PI[TIOP IO § JUSWPUIUTY [090J0I] JO 79[ UOTIAS 39S 7
-oje1 uonendsar ‘arnjerodwo) {(H) orer 1eay (J¢) 2nssaid poorg 1
[(282) ) ) (s&ep ur) mopurpy
8 MM SUONEIIPISUOC)) FUIMNPIYIS
A $Vd 1938 SHIPIM

Joerd aye) [im porrad
Suneadaua jsayy 3y
JO JISIA § HIM YL
TLAPdM 8 M LSRN 3N poLidg suneadoy

,SPOLIdA }9M 7| BurLIndax ur Jeadaa sanIAnde Apn)s MopPyg

0F6TANNT oqunN NOJ
10S-TOONNT FoquInN [090301d

*ou] ‘s[eonnasewIeyJ WA Josuodg
‘uel{ SisA[euy [eonsnels



801 Jo 16 o5ed L10Z-Un{-97 :918P 0ADOOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]
810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

s(parearput j1)
189, Aoueugdaig
X X X X QuLI) 10 WIS
X IN 10F
6X X X X opdureg euwrseq
X odweg d4v
WX X X X SisAfeutin
e SUTWRIIA
X X X X AIqn[oS-1Vd
czSIovrRWOIg
X X X X SISeIsa[oy)
X X X X gzloued prdry
JJoueq
X X X X Ansiay)
X X X X Juonemnseo)
BOUSIRII
X X X X s Ddd
X X X X |SUSIS [B}A
WS1H
X X X X 2 WS1oM Apog
X X X X wexy [eorsAyJ
((A85)] (LF) (LF) (TF) (TF) (TF) (TF) (TF) axoqe (s&ep
938 — V/N ul) MOPUIA\
*8 MM 9)IS-U0 91€ | SUONEIIPISUO))
AQV Surmorjoy S[eLId) e Surnpayds
SHOIM { PI[NPAYDS pue
3q [[IM 3O%IU0D PoULIU0d
P M99 [eDIUI oY I, 1 Amqisip
aav
S€ U0os s
PaINPayds
9q o,
(48 CEAN 8 PdM P AP 8 PM 9 M S PN ¥ APdM THPM | TP 0 Aeq APM
aav aav aav aav aav aav qav Apmg dLd
 pordd Fav 2y jo uonddwod 19)ye (AQV) UONEB[BISI-ISO(] UOOUINJY R
sporidd YoM 7] SuLLIndd. ul 3uneadad sanIApde Apni§ poLd juduneda , dn-mofjoq POLIJ APTIS

AAV 104 dqrSIA
193[qng ‘p JudWPUIW Y [030)0.1J JIPU() ANUF-IY PO judunyed.a], dn-moqo reuond( — I S9.INPIdoIJ JO NPIYIS °8°9°€

0F6TANNT oqunN NOJ

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



801 JO 7§ d3ed

L10T-Unf-97 :93ep 9ARR_YH 10°601-dd-AV

020z-unf-0¢

| 0°T UOISIOA Teur]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

10BIU0)) QUO
X X X X X X ’ %mvao:mm
X X X X X X X X X X SJUQAT 9SIQAPY
SUOIIBIIPIIN
X X X X X X X X X X JUBILOOUO)
douerjdwo)
X X X X SSOSSY
parddng
X X X X 3nig Apms
dIreuuonsang)
X Lmqeiered
X X X X T10spad
(nsta
SIy) Surmo[|oy
potiad spom Oy 1udned
T 10§ pa30d]109) Jo): LEN
X IoA18a1e)
9[BdS Y0JeIdS
X X X X UBIOIUIY)
((A3)] LF) LF) [€Z3) (TF) () (TF) (TF) aA0qe (sAep
938 — V/N ul) MOPUIA\
8 JIIM 9)IS-U0 31¢ | SUONBIIPISUO))
AQV Surmorjoy S[eLId) e Surnpayds
SHOIM { PI[NPAYDS pue
3q [[IM JoBJU0d poULIU0d
P9 [BBIUI oY ], 1 &mqisip
aav
S€ U0os s
P3[npayas
9q o],
(4 VN 8 MM P AP 8 PM 9 PIM S PN P AP THPM | TIPM 0 Leq AN
aav aav aav aav aav aav qav Apmg dLd
poridd F@v sy3 Jo uondrdwod Idyye (AAV) UONB[BISI-ISO(J UOOUINJY
poLdd Apms
Spor1ad YoM 7] SuLLIndd. ul 3uneadad sanIApde Apni§ poLd{ juduneda , dn-mofjoq
076THINNT FqunN NDd

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS




801 JO €6 d3eq

L10T-Unf-97 :93ep 9ARR_YH 10°601-dd-AV

020z-unf-0¢ |

0'1 UOISIOA [eurL]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

10BIU0)) dUOYJ

HSIA Sl

VN o Jo Jred oq [[im 9je[exo ‘porrod judujesr) SuLnp SHSIA PAEOIPUI Y Y
‘porrad uoTe[EIS9-0S0P UOOUIdNJE A} JO U0NI[dwoo FUIMOT[0F SHSIA OTUI[O PIA[NPIYDS I} ) & PAIIJ[[00 aq A[feuonippe [im ojdwes S| g 6
“JISTA OTUI[O TOJO AIOAD Je UMEIP oq [im o[dures g
“A[Te1oIouWo d[qe[reAr ST YA (11) 10 Apnis XA JoYjour 121U 03 9[qISI9 a1k 5)02[qns (1) :1nd90 SUIMO[[0] Y} JO ISIIJ oY) [1UN uId)ed Swes 9y Ul SNUNUOD [[IM SHSIA ApmS £
‘JFers Apnys woig [[eo auoyd & 9AI0I2I 0} A[qE[IBAR o JsNuI s}2[qng 9
‘8nip Apmys Sursuadsip 03 Jorid pamaIAdl 9q ISl JNsal ‘[enuajod SULIBIQPIIYD JO SI[BWD | S
‘uonejuawd[ddns UIUE)IA JO UONBNSIUTWIPL 210Joq UMBIP 2q Jsnu so[dwes poojd  §
‘u0n99[109 03 Jouid (papruiad 1ojem AUo) 1Y 1 ISBI] I JSeJ 03 paIinbar are s302[qng €
'so)ATeue A10)BI0QE] JO IST| PI[TIOP 0] f JUSWIPUIUTY [090J0IJ JO T'9] UOTIAS 1S 7
-oyel uoneaidsar ‘armerodwo) ‘(YH) o3e1 1eay (Jg) 21nssaid poojg 1
1) (V23] (V23] (@ (@ (@ (@ (23] aroqe (s&ep
938 — V/N ul) MOPUIA\
‘8 NI 9)IS-U0 31¢ | SUONBIIPISUO))
AQV Surmorjoy S[eLId) e Surnpayds
SIIM § PI[NPAYDS pue
3q [[IM JO¥IU0d pauLIyu0d
2GRV LHULEL N ST ANqIsip
aav
SE U00S se
Pa[npayds
°q 0L
L9 8 PM P AP 8 M 9 M S P/ P APdM TAPM [39M 0 Leq AP
aav aav aav aav aav aav aav Apmg dLd
pord gav sy Jo uonddwod 1dyye (AAV) uone[edIsd-aso( UoouId)}y R
Spor1ad YoM 7] SuLLIndd. ul 3uneadad sanIApde Apni§ poLd{ juduneda , dn-mofjoq POLIdJ APTIS
0F6TANNT oqunN NOJ

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



801 Jo G o5ed L10T-Unf-97 :93ep 9ARR_YH 10°601-dd-AV

| 0zoz-unf-0¢ | (' UOISIOA [eur]

810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

£19BIU0)) duoyq dn-mo[[oq

| <

SJUOAY ISIOAPY

SUOIIBIIPIIA] JUBHUIOIUO))

douerjdwo)) ssossy

d1reuuonsong) Aijiqele[ed

Jjouag onnoderdy ]
[eqQO[D) I19AIS2IR)D)

93uey)) Jo uoissarduy
I0AI301RD) JUSIR]

T0spad

9[BOS 0JBIDS URIOTUI[D)

s(parearput j1) 159,
Koueu3a1d ouLIn) I0 WnIog

o[dwes d.1v

SisA[eurin

e SUTWRYA A[qN[OS-LV

¢ SIOIBUIONE SISLISI[0Y))

R B S P e P P e PR I o P P P I P P P P

gz1oued prdry
Z[Pued Ansiay)
;uonendeo)
[BBURIHI YiM DED
1SUSIS [BNA
WSIRH % 1YS1M Apog
wexy [ed1sKyJ
3sOp [euly Id)je [eARIPYIIM
sAep (¢ JO WnUIIUIA] AJ1e3 Jo dwn 3y
18 10 ,Apnys Jo uopadurod SUONBIIPISUOD)
uodn dderd aye) o, Surnpayds
dn mojjoq Adyes Ld/ 104
dn

-MO[[0] A)9JES JUIUILL [ -)S0J Pue NSIA (LF) uoneuruid I, Aleq / (LOF) USUDEILL, Jo puy — F S9ANPadoid Jo Jnpayds °69°¢

0F6TANNT oqunN NOJ

10S-T00NNT -equnN J050101d
*ou] ‘s[eonnasewIeyJ WA Josuodg

‘ue[d SISA[RUY [eINSHeIS



801 Jo g6 o5ed L10Z-Un{-97 :918P 0ADOOJH [0°601-Ud-AV | 0TOT-UN[-0€ | ('] UOISIOA Jeul]
810C-Ue[-TT 98P 9ANNRHY S0'€e-LS-AV

10BJUO0)) dUOYJ
MSTA dIUID

"V 9y Jo yred oq [[im dyerexo ‘porrdd jusunean) SULIND S)SIA PAJedIpul )y Y

“Aerozowtuoo a[qefreAe st XA (11) 10 Aprus XN

JIoYJouR 1)U 0) 9[qITIA a1k §302[qns (I) 11590 SUIMO[[O] AU} JO ISIIJ oY) udym de[d oxe) [T £
‘JJers Apnys wog [[ed ouoyd & 9AI0I2I 0} A[qE[IBAR o JsNuI s)o2[qng 9
‘Tenudjod SuLreagpIyod Jo sojewd,
‘uonejuawaddns UIUE)IA JO UONBISIUIWIPL 210Joq UMBIP 2q Jsnul so[dwes poojd  §
uo10a[[09 03 Jouid (ponruirod 197em AJUO) I 1 SB[ JB ISk 03 parmbar are s1o0[gqng ¢
‘sq1ATeUR A1018I0GR] JO ISI[ PI[IIOP 0] { JUSUIPUIULY [000J0I] JO 7'9] UOI0AS 998 T
-oyel uoneaidsar ‘armerodwo) ‘(YH) o3e1 1eay (Jg) 21nssaid poojg 1
ASOp [euly .a13)Je [eMeIpym
sAep (€ JO WNWITUIIA A[1e3 Jo owin 3y}
e 10 ,Apmys Jo uonaydwod SUONBIIPISUO))
uodn ddepd 9ae) 0], Surmpayds
dn morrog £95es La/ Lod

0Y6THINNT FqunN NDOd
10S-TOONNT IequnN [050301d
“ouy “mﬂmoﬁzoo.mﬁbwam WINITA .Homﬁomm

‘ue[d SISA[RUY [eINSHeIS



Protocol Number LUMO001-501

Statistical Analysis Plan,
Sponsor Mirum Pharmaceuticals, Inc.
PCN Number LUME2940

4. Statistical Analysis and Reporting

Statistical analysis will be performed following Premier Research’s Standard Operating
Procedures (SOPs).

4.1. Introduction

Data processing, tabulation of descriptive statistics, calculation of inferential statistics, and
graphical representations will be performed using SAS (release 9.4 or higher).

Data summaries will be presented for PFIC1 and PFIC2 subjects independently and for all
subjects combined. Select efficacy variables will also be presented by PFIC2 subtype (truncating
and non-truncating).

Continuous (quantitative) variables will be summarized using descriptive statistics including
number of subjects (n) with non-missing values, mean, 2-sided 95% confidence interval (CI) for
the mean, standard deviation (SD), and/or standard error of the mean (SE), median, minimum,
and maximum.

Categorical (qualitative) variable summaries will include the number and percentage of subjects
who are in each particular category. In general, the denominator for the percentage calculation
will be based upon the total number of subjects in the analysis population for the PFIC
type/subtype, and/or treatment phase, unless otherwise specified.

The minimum and maximum will be reported with the same degree of precision (i.e., the same
number of decimal places) as the observed data, unless otherwise specified. Measures of location
(mean and median) will be reported to 1 degree of precision more than the observed data and
measures of spread (SD or SE) will be reported to 2 degrees of precision more than the observed
data. Confidence intervals (CIs) for the mean are reported to the same degree of precision as the
mean.

The minimum and maximum values for derived and select observed values will be reported as
follows, with measures of location and spread following the above rules. Derived values for
corrected sodium, along with select laboratory values of autotaxin, FGF-19, and FGF-21, will be
presented as integers. Derived values for BMI, PedsQL summary and total scale scores, along
with select laboratory values of sBA, 25-hydroxyvitamin D, vitamin A, and pH, will be
presented to 1 decimal place. Derived values of height, weight, and BMI z-scores, and ItchRO
average values, along with select laboratory values of creatinine, a-tocopherol, RBP, retinol:RBP
molar ratio, and alpha tocopherol/total lipids will be reported to 2 decimal places.

Percentages will be presented to 1 decimal place, unless otherwise specified. Where the number
of subjects in a particular category is 0, a percentage (i.e., 0.0%) will not be displayed.

All statistical tests will be conducted using 2-tailed tests at the 0.05 significance level, with
corresponding 95% ClIs and p-values presented. A p-value of < 0.10 but > 0.05 will be
considered evidence of a trend.
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All final, planned analyses identified in this SAP will be performed after all relevant study data
have been processed and integrated into the analysis database, and the database has been locked.
Any post-hoc, exploratory analysis completed to support planned study analyses, which were not
identified in this SAP, will be documented and reported in Section 9.8 of the CSR. Any results
from these unplanned analyses (post-hoc) will also be clearly identified as such in the text of the
CSR.

4.2. Data Monitoring

A data monitoring committee (DMC) will review SAE data and other key subject safety and
study data at specified intervals for the duration of the study. The DMC will be composed of at
least 2 members who are otherwise independent from the conduct of the study and 1
biostatistician. The DMC’s primary responsibility is to review the progress of the study,
particularly with regard to safety and risk/benefit, and make recommendations to the sponsor to
stop or modify the trial if safety concerns are identified. Further details regarding the structure,
function, and operation of the DMC are detailed in the DMC charter.

4.3. Interim and Final Analyses

A minimum of 4 analyses of the data are planned: at least 3 planned interim analyses and a final
analysis. The first planned interim analysis of safety and efficacy parameters will be performed
after the first 12 subjects who met the PP Population definition have completed the Week 13
study visit. This analysis will provide initial information about the safety and potential
therapeutic activity of MRX in the study population. A second planned interim analysis will be
performed after all enrolled subjects have completed the Week 48 (or Early Termination) study
visit. This analysis includes subject activity up through Week 72 that has occurred on or before
14Jun2016 and will provide an assessment of the long-term safety and efficacy of MRX. A third
planned interim analysis will be performed after all enrolled subjects have completed at least 6
months of treatment under Protocol Amendment 4 (or the Early Termination visit). This analysis
will provide an assessment of the long-term safety and efficacy of MRX. A final analysis of the
data will be performed after all enrolled subjects have completed their final (or Early
Termination) study visit. Details of these analyses are specified below.

The results of the interim analyses may lead to changes in the study design. Staff directly
involved in the conduct of the study, including the DMC, will review the results of the interim
analyses. Interim study information may be shared with study investigators, investigator staff,
study monitors, or sponsor employees or other personnel.

4.3.1. First Interim Analyses

The first planned interim analyses will take place after the first 12 subjects who meet the PP
Population criteria have completed the Week 13 study visit. This analysis will present data on
key safety and efficacy variables, and is intended to provide initial information about the
potential therapeutic activity of MRX in the study population.
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Safety analyses will include all available AE data from all subjects in the Safety Population.
Efficacy analyses will include all available primary and secondary efficacy data through the first
interim analysis cut-off (March 23, 2015) in the mITT and PP populations.

The following data will be presented for the first interim analysis:
e Demographic data (PP and Safety populations)
e Disease history and baseline disease characteristics (PP and Safety populations)
e Treatment compliance (Safety Population)
e Fasting sSBA (PP and mITT populations)
e ALT (PP and mITT populations)
e Total bilirubin (PP and mITT populations)
e Direct bilirubin (PP and mITT populations)
e (4 (PP and mITT populations)
e [tchRO weekly average score (observer and patient) (PP and mITT populations)
e PedsQL Total Scale Score (Parent) (PP and mITT populations)
e AEs (Safety Population)
Data will be presented with descriptive statistics only. Efficacy variables will be tabulated by all
available visits (including Week 13/ET) with changes from baseline.

Treatment compliance for ongoing subjects will be based on the date of the latest visit to have
accountability data at the time of the cut. For efficacy outputs, if a subject is ongoing, the cut-off
for determining if a visit is on-treatment for the Week 13/ET summaries is based on the latest
visit from all domains.

See Section 14.1 for details of the tables to be included in the first interim analysis.

For the first interim analysis, subject listings will be generated for AEs, SAEs, and efficacy data,
including efficacy laboratory tests, [tchRO (Pt and Obs) reported outcomes, PIC, CIC, CGTB,
and CSS scores. A figure depicting individual subject exposure to study drug over the treatment
period will also be provided.

4.3.2. Second Interim Analyses

The second planned interim analyses will be performed after all enrolled subjects have
completed the Week 48 (or Early Termination) study visit and will include subject activity up
through Week 72 that has occurred on or before 14Jun2016. This analysis will present data on
key safety and efficacy variables, and is intended to provide initial information about the
potential long-term therapeutic activity of MRX in the study population. For this interim
analysis, over 90% of the enrolled subjects are expected to have completed the Week 48
assessments.
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Safety analyses will include any AE that started on or before the 14Jun2016 analysis cut-off date.

Efficacy analyses will include all available efficacy data through the second interim analysis cut-
off. Safety and efficacy analyses will be performed in the Safety Population.

For this interim analysis, the last dose date will be set to 14Jun2016 for subjects that are ongoing
in the study and on treatment after the cut-off date. For the interim analysis, any AE that started
after the cut-off date will be excluded from the safety analyses.

Section 14 provides a complete list of tables and listings, along with a description of the figures,
to be included in the second planned interim analysis. All subject listings will be sorted by PFIC
type (i.e., PFIC1, PFIC2).

Analyses described in SAP Amendment 1 will be followed for the second planned interim
analyses.

4.3.3. Third Interim Analyses

The third planned interim analyses will be performed after all enrolled subjects have completed
at least 6 months of treatment under PA4 (or the Early Termination visit) and will thus include
subject activity that has occurred on or before 20Feb2018. This analysis will provide an
assessment of the long-term safety and efficacy of MRX.

Safety analyses will include any AE that started on or before the 20Feb2018 analysis cut-off
date. Efficacy analyses will include all available efficacy data through the analysis cut-off date.
Efficacy analyses will be performed in the mITT Population. Safety and all other analyses will
be performed in the Safety Population.

For this interim analysis, the last dose date will be set to 20Feb2018 for subjects that are ongoing
in the study and on treatment after the cut-off date. For the interim analysis, any AE that started
after the cut-off date will be excluded from the safety analyses.

Section 14.1 provides a complete list of tables to be included in the third planned interim
analysis. The following figures will also be included in this interim analysis (see Section 14.2):
change from baseline in sBA levels over time (Figure 14.2.4.1), change from baseline in ItchRO
(Obs) 4-week morning average score over time (Figure 14.2.9.1.2), change from baseline in CSS
over time (Figure 14.2.14), study drug exposure by subject (Figure 14.3.1), and TEAEs over time
and individual subject (Figure 14.3.2). A subject profile listing that includes select labs and
pruritus (itch/scratch) scores (Listing 16.1.1) will also be included for this analysis (see Section
14.3).

Analyses described in SAP Amendment 2 will be followed for the third planned interim
analyses. At the time of the analysis cut-off date (20Feb2018), all subjects had either withdrawn
early or completed the study through Week 72. The LUMO001-501 CSR, dated 07May2020,
focused on data collected or assessed through Week 72.
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4.3.4. Final Analysis

Safety analyses will include all subjects in the Safety Population. Efficacy analyses will include
all subjects in the ITT analysis population. Analyses described in SAP Amendment 3 will be
followed for the final analyses.

4.3.5. Posthoc Analyses

Additional analyses may be performed to explore both safety and efficacy measures collected
during this study. The precise methods and analyses will be determined after the final analyses
are performed. Thus, all such analyses will be interpreted cautiously and not used for formal
inference.

5. Analysis Populations

The following analysis populations are planned for this study:

e Safety Population (SAF): The Safety Population is defined as all subjects who were
assigned to receive and received at least 1 dose of the study drug. The Safety Population
will be used for all safety analyses.

e Modified Intent-To-Treat Population (mITT): The mITT Population is defined as all
subjects who were assigned, received at least 1 dose of treatment, and have at least 1
post-baseline primary efficacy assessment (i.e., serum bile acid laboratory value). The
mITT Population is the main population for efficacy analysis for the 3™ planned interim
analysis.

e Intent-To-Treat Population (ITT): The ITT Population is defined as all subjects who
were assigned, and received at least 1 dose of treatment. For the final analyses, the ITT
Population is the analysis set used for efficacy analyses.

e Per-Protocol Population (PP): The PP Population consists of all subjects in the mITT
Population who do not have a major, non-evaluable protocol deviation (see Section 7.2).
The PP Population was used in the 1* planned interim analysis. No summaries are
planned for the final analyses using this analysis population.

Because PFIC is a rare disease, siblings were allowed to enroll in the study. The use of siblings
in each analysis population is discussed in Section 6.1.11.

6. General Issues for Statistical Analysis
6.1.  Statistical Definitions and Algorithms
6.1.1. Baseline

For all visit-based efficacy analyses, and for visit-based safety data that is collected or assessed
before an extended (> 28-day) drug interruption period (between protocol amendments), the
following baseline definition will be used for change from baseline values:
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» Baseline (Day 0): The observation obtained at Study Day 0 (before first dose of
study drug) will be used as the baseline (Day 0) observation for all calculations of

change from baseline (Day 0). If Study Day 0 is not available/missing, the last value
obtained during the screening period is used as the baseline (Day 0) observation.

For ItchRO weekly average scores, baseline is defined as the average of daily scores in the week
consisting of the 7 days immediately before the baseline visit (Study Day 0). For ItchRO weekly
morning/evening average scores, baseline is defined as the average of morning/evening scores
consisting of the 7 days immediately before the baseline visit. For the ItchRO 4-week
morning/evening average scores, baseline is defined as the average of morning/evening scores in
the 4-week period consisting of the 28 days immediately before the baseline visit (Study Day 0).
The derivation of weekly and 4-week baseline IltchRO average scores will use up to 7 and 28
daily scores, respectively, with no minimum daily requirement applied.

Visit-based safety data collected or assessed after a > 28-day drug interruption period (between
protocol amendments) will not be included in analysis summaries.

6.1.2. Study Day

Day 1 is defined as the date of first study drug administration. Study day is calculated relative to
the date of Day 1.

6.1.3. Adjustments for Covariates

No adjustments will be made for covariates.

6.1.4. Multiple Comparisons

No adjustments will be made for multiple comparisons.
6.1.5. Handling of Dropouts or Missing Data

General

In addition to the time points specified in the protocol, efficacy and visit-based safety endpoints
will also be analyzed in a LOCF approach at Week 72 (Week 48 for ItchRO endpoints) and
Week 124 (Week 122 for ItchRO endpoints).

If any assessment/visit occurs more than 7 days after the date of last dose on PA2, PA3, or PA4
(i.e., “last dose”), and before dose re-initiation, the assessments performed during that visit will
not be used in analysis summaries (see Section 6.1.6).

Rules for handling missing or partial AE, concomitant medication, date of birth, or original PFIC
diagnosis dates are described in Section 6.1.11.

The sensitivity of efficacy and safety results to missing data assumptions are discussed in
Section 8.4.
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Primary and Secondary Efficacy Endpoints

Based on the intent-to-treat principle, all subjects included in the ITT Population will be included
in the primary analysis of primary and secondary efficacy endpoints.

LOCF Imputation

In addition to the time points specified in the protocol, efficacy and visit-based safety variables
will also be analyzed (as a sensitivity analysis) at the following LOCF time points:

Week 48/LOCF (ItchRO variables only), Week 72/LOCF (non-ItchRO variables),

Week 122/LOCEF (ItchRO variables only), and Week 124/LOCF (non-ItchRO variables), where
appropriate.

Subjects that did not complete at least 1 post-Week 72 assessment (Week 48 for ItchRO) will be
excluded from all post-Week 72 (Week 48 for ItchRO) analyses. Subjects that did not complete
at least 1 post-Week 124 assessment will be excluded from all post-Week 124 analyses.

Each LOCF time point is defined as the last post-baseline value obtained on or before the date of
“last dose” plus 7 days within the defined study period (i.e., Week 48, 72, 122, or 124). For
ItchRO measurements, averages scores at LOCF time points will use the last average score prior
to the designated LOCF time point (i.e., Week 48 or Week 122) carried forward.

ItchRO Assessments

In the event that either the morning or evening ItchRO reports are not completed within the
allowed reporting window, the completed report will represent the daily score. In the event that a
subject/caregiver failed to complete both the morning and evening report, the daily score for that
day will be treated as missing data.

If a subject/caregiver is not compliant with reporting ItchRO assessments during the 7-day
period before a study visit, the weekly average score from the most recent, previous compliant 7-
day period will be used in a LOCF format. For non-compliant 4-week ItchRO assessments (i.e.,
morning and evening scores), the most recent compliant 28-day period will be used, where the
28 days minus the 7 days immediately before the study visit will be used. This process will be
repeated as necessary. For example, if the 28-day period before the Week 8 visit (e.g., Study
Days 28-55) is non-compliant, then Study Days 21-48 would be used. If that 4-week period is
non-compliant then the 4-week ItchRO morning/evening score would be missing. Additionally,
the same ItchRO assessment day (morning/evening/daily score) will not be used across different
weekly/4-week time periods (i.e., no overlap).

For post-baseline average ItchRO scores, on-study compliance is defined as having at least 4 of

the 7 daily scores for a 7-day period, and at least 20 of the 28 daily morning/evening scores for a
28-day period. The derivation of weekly and 4-week baseline ItchRO average scores will use up
to 7 and 28 daily scores, respectively, with no minimum daily requirement applied.

ItchRO assessments that occur during non-dosing days that are more than 7 days after the date of
the “last dose”, and before dose re-initiation, will not be used for deriving ItchRO average
scores.
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PedsQL Assessments

For PedsQL scale scores, if more than 50% of the items in the scale are missing, the scale score
is not computed (see Section 6.1.10).

Responder Definitions

If a subject has a missing sBA or ItchRO value at a week required in determining responder
status, then the missing change from baseline value will be considered as not meeting the criteria
for a responder.

Adverse Event Severity and Relationship

For analysis purposes, only the following rules will be applied for missing AE severity or
relationship to study drug. An AE that does not have a reported relationship to study drug value
will be considered as “potentially related” to study drug. If the severity of an AE is missing, the
severity will be reported as “severe”.

Fat Soluble Vitamin (FSV) Data

For analysis purposes, missing FSV lab values will be reported in a “Missing” category in
summarizing FSV level abnormalities.

6.1.6. Analysis Visit Windows

Analyses of all visit-based efficacy and safety variables will be performed using the analysis visit
windows as defined in this section. Table 1 addresses scheduled post-baseline assessments;
baseline assessments are described in Section 6.1.1. Scheduled visits will be selected over
unscheduled visits.

Analyses of all efficacy variables, regardless of drug interruptions, will be performed using
analysis visits. For subjects with an extended drug interruption, efficacy assessments after the
interruption are essentially treated as if the subject was on study drug during the period of time
that the subject was off study drug.

The analysis visit windows in Table 1 will also be used for all visit-based safety assessments that
occurred before an extended (>28-day) drug interruption (due to a protocol amendment),
including those subjects without such a drug interruption. Visit-based safety data collected or
assessed after a > 28-day drug interruption period (between protocol amendments) will not be
included in analysis summaries.

For those subjects who discontinue early from the study, Table 1 will also be used to assign the
appropriate analysis visit to the ET visit. For subjects that were dose-escalated after a drug
interruption of > 28 days (between protocol amendments), the data collected/assessed during the
dose-escalation period (i.e., DE Week -2 and DE Day 0 for both PA3 and PA4) will not be
assigned to a post-dose analysis visit.
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The study day will be calculated for each scheduled or ET post-baseline visit (and/or assessment)

relative to the date of first dose of study drug, and compared to the assessment window presented
in Table 1, as appropriate, to define the visit window used for analyses.

The analysis visit windows only apply to those visits that are applicable to the specific
assessment. For example, if the scheduled or ET visit falls at Week 60 but a specific assessment
(e.g., PedsQL or CGTB score) was not scheduled at that visit (see Section 3.6, Study Period and
Schedule of Procedures), then that assessment will not be used for analyses.

Average ItchRO scores, which are derived by anchoring on scheduled in-clinic visit dates, will
also be assigned to a study week for analysis according to Table 1. For analysis visits past

Week 48, ItchRO average weekly scores are based on the 2-week period following the scheduled
in-clinic visit, rather than the week before the scheduled in-clinic visit. Thus, the “Analysis
Visit” and “Analysis Visit Name” will be adjusted accordingly (e.g., “Week 86 rather than
“Week 84”).

If more than 1 visit falls within the same visit window, the data from the visit closest to the target
day will be used for the analysis visit. If 2 visits within the same visit window are equidistant
from the target day, the data from the later visit will be used for the analysis visit.

Adverse events and concomitant medications are exceptions to the above rules. The treatment of
AEs and concomitant medications that start during periods of dosing gaps are discussed in
Section 6.1.11.
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Table 1  Analysis Visit Windows — Visit-Based Analysis
Analysis Analysis Visit Target Day of Assessment Window
Visit Name Planned Visit (Study Days")

2 Week 2 14 Post-dose — 21
4 Week 4 28 22 —42

8 Week 8 56 43 —174

13 Week 13 91 75 —130
24 Week 24 168 131 -210
36 Week 36 252 211 -294
48 Week 48 336 295 - 378
60 Week 60 420 379 — 461
72 Week 72 504 462 — 546
84 Week 84 588 547 - 630
96 Week 96 672 631 —704
108 Week 108 756 705 — 788
120 Week 120 840 789 — 872
132 Week 132 924 873 — 956
144 Week 144 1008 957 — 1040
156 Week 156 1092 1041 — 1124
168 Week 168 1176 1125 -1203
180 Week 180 1260 1204 — 1287
192 Week 192 1344 1288 — 1371
204 Week 204 1428 1372 — 1450
216 Week 216 1512 1451 — 1534
228 Week 228 1596 1535-1618
240 Week 240 1680 1619 — 1702
252 Week 252 1764 1703 — 1792
264 Week 264 1848 1793 — 1876
276 Week 276 1932 1877 — 1950
288 Week 288 2016 1951 — 2034
300 Week 300 2100 2035-2118
312 Week 312 2184 2119 — 2202
324 Week 324 2268 2203 — 2286
336 Week 336 2352 2287 — 2370
348 Week 348 2436 2371 — 2454
360 Week 360 2520 2455 — 2538

! Study day relative to the date of first dose of study drug.

As a result of the study design, treatment extensions, and drug interruptions, study days are
staggered within and between subjects across the study. To minimize the loss of data used for
analysis, the assessment windows are not always equally spaced.
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6.1.7. Investigative Sites

An investigative site is defined as a single principal investigator (including subinvestigators) who
enroll subjects for the study. If an investigator has multiple practice locations, these locations are
considered a single investigative site.

Analyses will be based on data pooled across investigative sites.

There is the potential that a subject could be transferred to a principal investigator that did not
enrol the subject. Unless otherwise specified, the investigative site of the enrolling investigator
will be used for the unique subject ID.

6.1.8. Variable Definitions

e “First dose” represents the first dose of study drug.

e “Last dose” represents the last dose on PA2 (i.e., through Week 72), PA3 (i.e.,
through Week 124), and/or PA4 (i.e., through the end of treatment).

e “End of Study” is the point at which the last contact with the last subject during the
protocol-specified scheduled follow-up period is made.

e “Screen Failure” is a subject who has signed the informed consent (e.g., original or
protocol amendment) but does not meet the associated eligibility criteria, or otherwise
chose not to participate in the study/extension, before receiving the “first dose” of
study drug.

e “Study Phase” used in compliance summaries (i.e., Weeks 0-13, Weeks 14-72, Weeks
73-124, Week >124, and Weeks 0-EOT) will be visit-based.

o “Week xx/LOCF” where xx=48 (ItchRO only), 72 (non-ItchRO variables), 122
(ItchRO only), and 124 (non-ItchRO variables). See Section 6.1.5.
6.1.9. Derived Variables
e PFIC2 Subtype: Non-truncating if genotypic severity is ‘mild’ or ‘moderate’
Truncating if genotypic severity is ‘severe’
Only applicable for subjects with PFIC type = ‘PFIC2".
e Age (years) at Baseline

For subjects in which only the partial date of birth (i.e., year of birth) is reported, the
reported age in years at baseline will be used.

Otherwise,

Age (years) at baseline = Integer of [ (baseline visit date — date of birth) / 365.25 ]
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e Age (months) at Baseline

For subjects under 2 years of age, and in which only the year of birth is reported, the
reported age in years and months at baseline will be used:

Age (months) at baseline = (12 x Age (years) at baseline) + # of months at baseline

Otherwise,
Age (months) at baseline = Integer of [(baseline visit date — date of birth) / 30.4375]

Partial birth dates are imputed for analysis purposes as described in Section 6.1.11.

e Age Group at Baseline: 1 if age (full years) at baseline < 2 years
2 if age (full years) at baseline is 2 to 4 years
3 if age (full years) at baseline is 5 to 8 years
4 if age (full years) at baseline is 9 to 12 years
5 if age (full years) at baseline is 13 to 18 years

e Body Mass Index (kg/m?) = Weight (kg) / [Height (cm)/100]?

¢ Time Since Original Diagnosis of PFIC (months) = (date of first dose — date of
original diagnosis of PFIC) / 30.4375

e Baseline Value = value obtained at baseline visit (before first dose of study drug)

If baseline visit is not available, the last value obtained during screening is used as
the baseline value.

For weekly average ItchRO scores, baseline is defined as the weekly average
ItchRO score in the week consisting of the 7 days immediately before the baseline
visit date. For 4-week average ItchRO scores, baseline is defined as the 4-week
average ItchRO score in the period consisting of the 28 days immediately before the
baseline visit date.

Change from Baseline = post-baseline value at time point — value at baseline

For weekly and 4-week average ItchRO scores, “value” is the average score over a
7-day and 28-day period, respectively, as defined below.

% Change from Baseline = 100 x change from baseline / value at baseline

¢ Body Weight, Height and BMI z-Scores:

Height and weight z-scores are based on a subject’s gender and age at each scheduled
visit. For subjects less than 24 months of age, the World Health Organization (WHO)
growth charts* are recommended by the Centers for Disease Control (CDC) and will
be used to derive z-scores. For subjects at least 24 months of age, the CDC growth
charts® will be used to derive z-scores.
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e ItchRO Daily Score = Average of morning and evening scores

If either the morning or evening reports are not completed, the available score is
used as the daily score. If both morning and evening reports are not completed, the
daily score for that day is treated as missing data.

e ItchRO Weekly Average Score = Sum of [tchRO Daily Scores (over a 7-day period)
divided by the number of days ItchRO is completed

The baseline weekly average score is calculated using the 7 days immediately before
the baseline (Day 0) visit date. Post-baseline weekly average scores are calculated
using the 7 days immediately before each select scheduled visit date. Post-baseline
weekly average scores are only computed if at least 4 of the 7 ltchRO scores for the
7-day period are available.

e ItchRO Weekly Morning Average Score = Sum of ItchRO daily morning scores
(over a 7-day period) divided by the number of days ItchRO is completed

ItchRO Weekly Evening Average Score = Sum of ItchRO daily evening scores
(over a 7-day period) divided by the number of days ItchRO is completed

The baseline weekly average score is calculated using the 7 days immediately before
the baseline (Day 0) visit date. Post-baseline weekly average scores are calculated
using the 7 days immediately before each select scheduled visit date. Post-baseline
weekly morning/evening average scores are only computed if at least 4 of the 7
morning/evening ltchRO scores for the 7-day period are available.

e ItchRO 4-Week Morning Average Score = Sum of [tchRO daily morning scores
(over a 28-day period) divided by the number of days ItchRO is completed

ItchRO 4-Week Evening Average Score = Sum of ItchRO daily evening scores
(over a 28-day period) divided by the number of days ItchRO is completed

The baseline 4-week average score is calculated using the 28 days immediately
before the baseline (Day () visit date. Post-baseline 4-week average scores are
calculated using the 28 days immediately before each select scheduled visit date.
Post-baseline 4-week morning/evening average scores are only computed if at least
20 of the 28 morning/evening ItchRO scores for the 28-day period are available.

e Alpha Tocopherol / Total Lipids Ratio (mg/g) = 1000 x alpha tocopherol (mg/dL) /
total lipids (mg/dL)

For alpha tocopherol concentrations reported as below the minimum quantitation
limit (i.e., 0.1 mg/dL), half of the minimum quantitation limit is used in the
calculation.
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e Corrected Sodium (mmol/L) = sodium (mmol/L) + [ 0.216 x total serum lipids (g/L) ]

e Retinol:RBP Molar Ratio (mol/mol) = 0.0734 x serum retinol (ng/dL) / serum RBP
(mg/dL)

e Fat-Soluble Vitamin Level Abnormality Definitions

25-Hydroxyvitamin D: Sufficient if level > 20 to 96 ng/mL
Insufficient if level <20 ng/mL
Excess if level > 96 ng/mL

Alpha Tocopherol / Total Lipids Ratio: Sufficient if ratio > 0.8 to < 3.5 mg/g
Insufficient if ratio < 0.8 mg/g
Excess if ratio > 3.5 mg/g

Corrected Sodium: Sufficient if level > 135 to 148 mmol/L
Insufficient if level < 135 mmol/L
Excess if level > 148 mmol/L

Intl. Normalized Ratio: Sufficient if ratio < 1.2
Indeterminate if ratio > 1.2 to 1.5
Possibly Insufficient if ratio > 1.5

Retinol:RBP Molar Ratio: Sufficient if ratio > 0.8 mol/mol
Insufficient if ratio < 0.8 mol/mol

Vitamin A: Sufficient if level 20 to 77 pg/dL
Insufficient if level <20 pg/dL
Excess if level > 77 pg/dL

e Overall Treatment Duration (days) = LASTDAY — FIRSTDAY + 1 day — GAP

Where, LASTDAY = date of last dose, FIRSTDAY = date of first dose, and GAP = total
# of days subject was off study between PA2 and PA3 and/or PA3 and PAA4.

280 QD Treatment Duration (days) =
Date of last dose on QD dosing regimen — FIRSTDAY + 1 day — GAP

280 BID Treatment Duration (days) =

Date of last dose on BID dosing regimen — Date of first dose on BID dosing
regimen + 1 day

The 280 BID treatment duration is only derived for subjects that dose-escalated
to a BID dosing regimen, and that GAP=0 during the BID dosing period.
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o Expected Treatment Duration (days) = EXPLASTDAY — FIRSTDAY + 1 day — GAP

Expected treatment duration is used in deriving treatment compliance (see below),
overall and by study phase. For each study phase, EXPLASTDAY = date of the last
visit in the study phase (i.e., Week 13, 72, 124, or EOT) for subjects that complete
study treatment for the specific study phase OR the date of last dose for subjects that
ET during the specific study phase. For ET subjects, the date of last dose is
considered, rather than the last visit date during the study phase in which the subject
early terminated.

For the Week 0-13 study phase, FIRSTDAY = date of first dose, and GAP = 0;

For the Week 14-72 study phase, FIRSTDAY = date of the Week 13 visit plus I day,
and GAP = 0;

For the Week 73-124 study phase, FIRSTDAY = date of the Week 72 visit plus 1 day,
and GAP = # days subject was off study between PA2 and PA3 (i.e., between Week 72
visit and first dose under PA3),; Subjects that did not complete at least 1 post-Week 72
assessment are not included in the Week 73-124 study phase;

For the Week > 124 study phase, FIRSTDAY = date of the Week 124 visit plus 1 day,
and GAP = # days subject was off study between PA3 and PA4 (i.e., between Week
124 visit and first dose under PA4); Subjects that did not complete at least 1 post-
Week 124 assessment are not included in the >Week 124 study phase;

Overall expected treatment duration is derived by summing over the expected
treatment duration for each of the 4 individual study phases (Weeks 0-13, 14-72, 73-
124, and >124).

e % Compliance = 100 x Number of days at least 1 dose is taken / Expected Treatment
Duration (days)

where,

Number of days at least 1 dose is taken = Expected Treatment Duration (days) —
Number of days a dose was missed /during the specified time period, not
including dosing gaps due to the subject being off study between protocol
amendments]

Compliance is determined for the following study phases: Weeks 0-13, Weeks
14-72, Weeks 73-124, Weeks > 124, and Overall (Weeks 0-EOT).
e Total Dose Received (ng/kg) = Dose (ng/kg/day) x Treatment Duration (days), for a

given constant dose level

Total dose received does not account for dose deviations (e.g., missed dose,
overdose, or underdose).
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e Total Drug Exposure (ug/kg) = > [ Treatment duration (days): x Total dose
received (ng/kg)i) |

where,
i =1 to k, (k = number of days subject is receiving a constant dose)

Total drug exposure is determined separately overall, during QD dosing, and
during BID dosing. Time periods for which no study drug was administered due
to dosing gaps while a subject is off study (between protocol amendments) are
not included.

e Average Daily Dose (ug/kg/day) = Total Drug Exposure (ng/kg) / Treatment
Duration (days)

Average daily dose is determined separately overall, during QD dosing, and
during BID dosing. Time periods for which no study drug was administered
due to dosing gaps while a subject is off study (between protocol amendments)
are not included.

¢ Clinically-Meaningful Shift from Baseline /applicable for ALT and total bilirubin
laboratory tests]

For total bilirubin, a clinically-meaningful shift is dependent upon the baseline level:
if the baseline level is <10 mg/dL, a clinically-meaningful shift is defined as a post-
baseline level that is a > 3 mg increase from baseline level, if the baseline level is > 10
mg/dL, a clinically-meaningful shift is defined as a post-baseline level that is a > 5 mg
increase from baseline level.

For ALT, a clinically-meaningful shift is dependent upon the baseline level: if the
baseline level is < ULN, then a clinically-meaningful shift is defined as a post-baseline
level >5 x ULN; if the baseline level is > ULN, then a clinically-meaningful shift is
defined as a post-baseline level >3 x baseline level and >5 x ULN.

6.1.10. PedsQL Scoring Algorithm

For each item of the PedsQL instrument (parent and subject), a 5-point response scale is used (0 =
never, 1 = almost never, 2 = sometimes, 3 = often, 4 = almost always). Items are reverse-scored
and linearly transformed to a 0-100 scale (0 — 100, 1 — 75,2 — 50, 3 — 25, 4 — 0), so that higher
scores indicate better HRQoL (less negative impact). Scale scores are computed as the sum of the
items divided by the number of items answered (this accounts for missing data). If more than 50%
of the items in the scale are missing, the scale score is not computed. See Reference 6 in Section
13 for scoring instructions on the PedsQL.

PedsQL scale scores are computed for the following:

e Total Scale Score — computed as the sum of the items over the number of items answered
on the PedsQL Generic Core Scales (up to 45 items)
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e Physical Health Summary Score — computed as the sum of the items over the number of
items answered in the Physical Functioning Scale (and Physical Symptoms Scale for
infants) from the PedsQL Generic Core Scales (up to 19 items)

e Psychosocial Health Summary Score — computed as the sum of the items over the number
of items answered in the Emotional, Social, and Nursery/Day Care/School Functioning
Scales for children age 2 to 18 years or Emotional, Social, and Cognitive Functioning
Scales for infants (<2 years) from the PedsQL Generic Core Scales (up to 26 items)

e Multidimensional Fatigue Scale Score — computed as the sum of the items over the number
of items answered in the PedsQL Multidimensional Fatigue Scales (18 items)

e Family Impact Total Scale Score — computed as the sum of the items over the number of
items answered in the PedsQL Family Impact module (36 items)

e Parent Functioning Summary Score — computed as the sum of the items over the number of
items answered in the Physical, Emotional, Social, and Cognitive Functioning Scales from
the PedsQL Family Impact module (20 items)

e Family Impact Summary Score — computed as the sum of the items over the number of
items answered in the Daily Activities and Family Relationships Scales from the PedsQL
Family Impact module (8 items)

Total scale, physical health summary, psychosocial health summary, and multidimensional fatigue
scale scores are computed individually for the parent and subject reports.

6.1.11. Data Adjustments/Handling/Conventions

Data not subject to analysis according to this plan will not appear in any tables or graphs but will
be included only in the data listings.

Subject Age

The age of a subject at Study Day 0 (baseline) will be used to determine the appropriate age
category for the ItchRO and PedsQL instruments, unless specified otherwise.

Siblings

Because PFIC is a rare disease, siblings were allowed to enroll in the study. Each sibling will be
included in the Safety and ITT analysis populations. The data for only 1 sibling will be
considered for the mITT and PP populations because of the potential for lack of independence of
the observer reports. The choice of sibling to use in the efficacy analysis will be made at random,
unless only 1 sibling is evaluable PP and the other sibling is not. In this case, the evaluable
sibling will be considered for use in the efficacy analyses. Sibling selection for the purposes of
efficacy analysis will be completed before data lock.

The efficacy analysis performed on the mITT analysis population for the planned 3™ IA (see
Section 4.3.3) is considered as a sensitivity analysis. For the final analysis, no additional
sensitivity analysis based on the inclusion or exclusion of sibling data will be performed.
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Adverse Event and Concomitant Medication Coding

Adverse events will be coded using the MedDRA version 22.1. Concomitant medications will be
coded using WHO-DD (Enhanced version Sept 2019), Anatomical Therapeutic Chemical (ATC)
level 2 for ATC class and Clinical Substance for preferred term.

Prior and Concomitant Medication Definition and Handling of Data

A concomitant medication is any non-protocol specified drug or substance administered during
participation in the study. This period of participation is from the first day of screening through
the date of last contact. For subjects re-entering the study under PA3 and PA4 study extensions
and experienced a study drug administration interruption, investigators were instructed not to
enter concomitant medications that started and stopped during the period of time that the subject
was off study since the subject was not enrolled in the study.

Medications that started before the first dose of study drug are considered prior medications
whether or not they were stopped prior to the first dose of study drug. Any medication
continuing or starting after the first dose of study drug will be considered to be concomitant. If a
medication starts prior to the first dose of study drug and continues after the first dose of study
drug, the medication will be considered as both prior and concomitant.

For subjects with study drug interruptions (for any reason), any concomitant medication that
starts > 14 days after the last dose before the drug interruption and ended before the study drug
was re-initiated will not be considered (for analysis purposes) as a concomitant medication.

Treatment-Emergent Adverse Event Definition and Handling of Data

In general, TEAESs are defined as AEs with a start date on or after the date of the first dose of study
drug and started before the “last dose” of study drug plus 14 days. For subjects with >14 days of
study drug interruption/withdrawal, for any reason including the subject is off the study in between
protocol amendments, the definition of a TEAE will consider both the date of the last dose before
drug interruption/withdrawal and the “last dose”. For these subjects, AEs that start >14 days after the
last dose (before study drug interruption) and ended before the drug is re-initiated will not be
considered as treatment-emergent.

Any AE that started before the first dose and worsens in severity or changes from nonserious to
serious on or after the first dose date will also be designated as a TEAE. If an event worsens in
severity during the study, the lower grade event is marked as “Not recovered/not resolved” on
the AE case report form (CRF) and an end date entered. A new event is reported on the AE CRF
with a start date that matches the end date, and the term reported includes “Worsened” (e.g.,
“Worsened Headaches”). If an event becomes serious, the date that the event became serious is
reported on the AE CRF as the End Date of that AE and the Start Date of the corresponding
SAE.

Adverse event severity grades are reported according to the Common Terminology Criteria for
Adverse Events (CTCAE) Version 4.0. If the CTCAE does not have a grading for a particular
AE, the severity of the event is reported by the investigator as mild, moderate, or severe. If
CTCAE is not used and the event is reported as life-threatening then the severity of the event is
considered as “Life-Threatening (CTCAE Grade 4)” for analysis purposes. Similarly, if CTCAE
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is not used and the event results in death then, for analysis purposes, the severity of the event is
considered as “Fatal (CTCAE Grade 5)”.

A treatment-related AE is any AE with a relationship to the study drug of related or possibly
related.

An AE that does not have a reported relationship to study drug value will be considered as
“Possibly Related” to study drug. If the severity of an AE is missing, the severity will be
considered as “Severe”.

Adverse Events of Special Interest

The following events have been defined as AESIs due to the nature of the disease under study as
well as due to the mechanism of action of MRX:

e Diarrhoea events

e FSV deficiency events

e FElevated transaminases events

e Elevated bilirubin events

The list of preferred terms (PTs) used to identify FSV deficiency events are provided in
Appendix 3. Diarrhoea events include PTs of ‘Diarrhoea’, ‘Diarrhoea haemorrhagic’, and
‘Gastroenteritis’. Elevated transaminases events include PTs of ‘Alanine aminotransferase
increased’, ‘Aspartate aminotransferase increased’, Alanine aminotransferase abnormal’, and
‘Aspartate aminotransferase abnormal’. Elevated bilirubin events include the PTs of ‘Blood
bilirubin increased’, ‘Blood bilirubin abnormal’, ‘Bilirubin conjugated abnormal’, ‘Bilirubin
conjugated increased’, and ‘Hyperbilirubinaemia’.

Partial Date Imputation

If partial dates occur, the convention for replacing missing dates for the purpose of calculating
derived variables is as follows:

Partial PFIC Diagnosis Dates

For partial original PFIC diagnosis dates: (a) if only the day is missing, and the month and year
match the first dose date, then the day is assigned the first day of the month (01); otherwise the
day assigned is 15; and (b) if both the day and month are missing then the day/month assigned is
the first day of July (01JUL), as long as the date is before the first dose date; otherwise, the
day/month assigned is the first day of January (O1JAN).

Partial AE or Prior/Concomitant Medication Dates

AEs or medications with entirely missing start dates will be classified as treatment-emergent or
concomitant, as appropriate.

For partial AE or concomitant medication start dates: (a) if only the day is missing, and the
month and year match the first dose date and the end date is on or after the first dose date, then
the date is assigned the first dose date; thus the event/medication will be considered as
treatment-emergent/concomitant; if the month and/or year do not match the first dose date or the
end date is before the first dose date, then the day is assigned the first day of the month (01); (b)
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if both the day and month are missing, and the year matches the first dose date and the end date
is on or after the first dose date, then the date is assigned the first dose date; if the year does not

match the first dose date or the end date is before the first dose date, then the day/month are
assigned the first day of the year (01 Jan).

For partial end dates: (a) if only the day is missing, then the day is assigned the last day of the
month; (b) if both day and month are missing, they are assigned the last day of the year (31 Dec).

Partial Dates of Birth

At least one of the investigative sites are located in a country that does not permit the reporting
of complete dates of birth. These sites only report the birth year. Complete date of birth is
required, however, to derive a subject’s weight and height z-scores and determine vital signs that
are out-of-normal range, at each scheduled study visit. For partial birth dates, the convention for
imputing missing dates for the purpose of statistical analysis is as follows:

Where available, the age in years and months at baseline will be used. If only age in years (at
baseline) is reported, then 6 months will be used.

Date of Birth = Baseline Visit Date — [ 365.25 x ( Age in yrs + (months/12) ) ]

If the derived date of birth is later than the PFIC diagnosis date, the earliest complete medical
history event start date, or the earliest complete reported prior/concomitant medication start date,
then set the derived date of birth to the earliest of the 3 dates.

Lower and Upper Limit of Quantitation

In general, for quantitative laboratory values reported as “<” or “<” the lower limit of
quantitation (LLOQ), one-half of the reported value (i.e., LLOQ/2) will be used for analysis. The
exception to this data treatment is for plasma MRX concentrations that are reported as <LLOQ,
where a value of zero will be used in calculating summary statistics.

For quantitative laboratory values reported as “>" or “>" the upper limit of quantitation (ULOQ),
the reported value (i.e., ULOQ) will be used for analysis.

Repeat Laboratory Test Results

For analysis purposes, repeat laboratory test results will not be used unless the original
laboratory value is missing or indicated as invalid, in which case the first non-missing repeat
laboratory value will be used for data analysis.
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7. Study Subjects and Demographics
7.1.  Disposition of Subjects and Withdrawals

Subject disposition for all subjects will include tabulations of the number and percentage of
subjects in each of the ITT, mITT and PP analysis populations, down-titrated during the study,
consented to PA3 and completed at least 1 post-Week 72 assessment, consented to PA4 and
completed at least 1 post-Week 124 assessment. The number and percentage of subjects that
completed study treatment through varying study phases (i.e., Week 72, Week 124, and EOT),
and discontinued early from the study at each study phase (along with reasons for withdrawal)
will also be presented. The number and percentage of subjects that were initiated on BID dosing
and discontinued early during BID dosing (along with reasons for withdrawal) will also be
summarized. Percentages will be based on the number of subjects in the Safety Population.

The subject disposition tabulation will also include the number of subjects screened for
eligibility, the number of screen failures under the original protocol, the number of screen
failures under a protocol amendment, the number of subjects assigned to study treatment, the
number of families with siblings enrolled in the study, the total number of siblings, and the
number of subjects in the Safety Population.

The number and percentage of assigned subjects by investigative site will also be tabulated.
Percentages will be based on the number of subjects assigned to study treatment.

Study drug accountability and compliance listings will be prepared for all subjects, showing
when the planned dosing schedule was not followed, along with the date and type of dosing
deviation. Other disposition and study conduct information, including major protocol deviations
will be listed.

7.2.  Protocol Violations and Deviations

Protocol deviations will be tracked, recorded, and reviewed before database lock, following the
Protocol Deviation Guidance Plan for the MRX program, including:

Informed consent form process or signature/version issue
Violation of inclusion/exclusion criteria

Study/protocol procedures

Dosing error

Excluded medication

Visit window deviation

Other deviation from study procedures

Other protocol deviations may be identified during the study.

Protocol deviations will be classified as “Major” or “Minor”. A major deviation poses a possible
safety issue to the subject, or it has a potential impact on the statistical analysis of the protocol. A
minor deviation is identified as any protocol deviation that does not meet the criteria for a major
deviation. Major deviations will be reviewed by the Sponsor and Premier to determine the final
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classification. Protocol deviations which are deemed to be “Major” and “Non-Evaluable” (i.e., a
deviation that has a potential impact on the efficacy analysis), will be classified as “Major Non-

Evaluable”. Subjects with at least 1 deviation classified as “Major Non-Evaluable” will be
excluded from the PP analysis population (see Section 5).

Major protocol deviations will be presented in a subject listing. Major protocol deviations
include:

e Significant and/or persistent dosing error

e Subject did not meet criteria for assignment and does not have a waiver or dispensation
by medical monitor

e Use of bile acid or lipid binding resins during participation in the trial

7.3.  Demographics and Other Baseline Characteristics

Summary statistics for age at baseline, gender, race, ethnicity, country, height z-score, weight z-
score, and BMI z-score will be presented.

Tabulations for age group categories, defined as <2, 2—4, 5-8, 9-12, and 13-18 years of age at
baseline, will also be presented. Unless otherwise noted, age is the subject’s age at the baseline
visit for all evaluations and presentations.

Subjects reporting more than 1 race will be counted in a “More than one race” category for
purposes of tabulating summary statistics for race. A category of “Not Reported” is included for
race and ethnicity.

These analyses will be conducted on the Safety Population.

7.4. Disease History and Baseline Disease Characteristics

Summary statistics will be presented for the following baseline variables by PFIC type and by
PFIC2 subtype:

time since original diagnosis of PFIC

number of subjects having a family history of PFIC

number of subjects using anything to treat itch in the past

number of subjects using topical, oral, or other therapies to treat itch in the past
number of subjects using each specific therapy to treat itch in the past

number of subjects with a liver ultrasound

number of subjects with liver masses detected on ultrasound

baseline pruritus scores:

- clinician scratch scale score

- ItchRO (Obs) weekly morning average score
- ItchRO (Obs) weekly evening average score
- ItchRO (Obs) weekly average score

- ItchRO (Pt) weekly average score

- ItchRO (Obs) 4-week morning average score
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- ItchRO (Pt) 4-week morning average score

- ItchRO (Obs) 4-week evening average score
- ItchRO (Pt) 4-week evening average score

e baseline levels of biochemical markers of cholestasis and liver disease and other
important baseline laboratory tests:

- sBA

- ALP

- AST

- ALT

- GGT

-  FGF-19

- Dbilirubin (total and direct)
- total cholesterol

- triglycerides

- C4

- retinol (Vitamin A)

- 25-hydroxyvitamin D

- tocopherol alpha (Vitamin E)
- INR

Tabulations of pruritus therapy medications will also be presented for categories of 1 medication,
2 medications, and at least 3 medications.

These analyses will be conducted on the Safety Population.

Medical history information and prior medications will be presented in subject listings.
7.5. Treatment Compliance

Treatment compliance will be calculated for each subject and summarized descriptively. This
analysis will be completed using the Safety Population for each of the following study phases:
Weeks 0-13, Weeks 14-72, Weeks 73-124, Weeks >124, and overall (Weeks 0-EOT). Subjects
terminated before any given study phase are not included in the analysis of that study phase.

For a given day, a subject is considered compliant with treatment if any amount of study drug
was administered.

Study drug accountability will be presented in a subject listing.
8. Efficacy Analysis

The primary analysis population for efficacy analysis will be the ITT Population.

Subjects that did not complete at least 1 post-Week 72 assessment will be excluded from all post-
Week 72 analyses. Subjects that did not complete at least 1 post-Week 124 assessment will be
excluded from all post-Week 124 analyses.
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No adjustment for multiplicity will be made. All efficacy data will be included in subject data
listings.

8.1. Primary Efficacy Variable Analysis

The primary analysis of the primary efficacy endpoint, sSBA change from Baseline to Week 13,
will be based on a paired t-test. The null hypothesis that the sSBA mean change from baseline to
Week 13 is zero will be tested. The mean change from baseline to Week 13 will be presented,
along with its associated 95% confidence interval and p-value.

Secondary efficacy evaluations on sBA levels will include mean change from baseline to
Week 48, Week 72, Week 72/LOCF, Week 120, and Week 124/LOCF.

The assumption of normality of the changes from baseline will be tested using the Shapiro-Wilk
test. If the p-value of the test is < 0.05 then the data suggests non-normality, and the null
hypothesis that the median change from baseline is zero will be tested with the Wilcoxon signed
rank test.

Observed and change from baseline in sBA level will also be summarized by analysis visit, using
summary statistics including the number of observations, the mean and associated 95%
confidence interval, median, standard deviation, standard error of the mean, minimum and
maximum, and the p-value for testing if the mean change from baseline is zero (based on a
paired t-test).

The above-described analysis will be performed overall and by PFIC type. The analysis on
observed and change from baseline values by analysis visit, will also be performed by PFIC2
subtype.

8.2. Secondary Efficacy Variable Analysis

Secondary efficacy variables include ALT, AST, bilirubin (total and direct), [tchRO (Obs)
weekly average score, [tchRO (Obs) weekly morning average score, and ItchRO (Obs) 4-week
morning average score. Secondary efficacy variables will be analyzed similar to the primary
efficacy variable, as described in the previous section.

The paired t-test analysis will be performed on mean change from baseline to Week 13,

Week 48, Week 48/LOCEF (for ItchRO variables only), Week 72 (for non-ItchRO variables only),
Week 72/LOCF (for non-ItchRO variables only), Week 120 (Week 122 for ItchRO variables),
and Week 124/LOCF (Week 122/LOCF for ItchRO variables) for each secondary efficacy
variable.

With the exception of ItchRO (Obs) 4-week morning average score, the analysis on observed and
change from baseline values by analysis visit will also be performed by PFIC2 subtype.

ItchRO (Obs) morning scores will also be summarized by time period and PFIC type, as the
number and percent of days the daily morning score is < 1 point. Time periods include
Screening/Baseline, Day 1 - Week 8, Weeks > 8 - 13, Weeks > 13 - 24, Weeks > 24 - 36,
Weeks > 36 - 48, Weeks > 48 - 72, Weeks > 72 — 124, Weeks > 124 — 204, and Weeks > 204.
No inferential statistical tests will be performed.
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8.3. Exploratory Efficacy Variable Analysis

The following exploratory efficacy variables will be presented by analysis visit with descriptive
statistics: ALP, total cholesterol, C4, GGT, LDL-C, ItchRO (Obs) weekly evening average score,
CSS score, height z-score, weight z-score, BMI z-score, PedsQL total scale score (parent),
PedsQL multidimensional fatigue scale score (parent), PedsQL family impact total scale score,
and ItchRO (Pt) weekly, weekly morning, and weekly evening average scores.

For ALP, total cholesterol, C4, GGT, and LDL-C, an analysis on observed and change from
baseline values by PFIC2 subtype and analysis visit will also be included.

The above-described summaries will also include the p-value for paired t-tests.

8.4.  Sensitivity Analysis

For post-baseline sBA levels, ItchRO (Obs and Pt) weekly morning average scores, and liver
function lab test responder analyses, using various responder definitions (see Section 2.2.2.4),
will be conducted as sensitivity analyses.

Analyses of efficacy data will include LOCF analysis values (see Section 6.1.5).

Data summaries will be presented for PFIC1 and PFIC2 subjects independently and for all
subjects combined. Select efficacy variables will also be presented by PFIC2 subtype (truncating
and non-truncating).

For subjects who discontinue early from the study, either before Week 72 (i.e., PA2), Week 124
(i.e., PA3), or PA4, the reason for withdrawal and effect on safety and efficacy results will be
discussed in the CSR.

0. Safety and Tolerability Analysis
All safety analyses will be performed on the Safety Population.

Safety measures of MRX including study drug exposure, AEs and SAEs, clinical laboratory
values, concomitant medication usage, and plasma levels of MRX will be summarized
descriptively. TEAEs of special interest (see Section 9.2.1) will be summarized separately. Vital
signs and physical examination findings will be provided in subject listings.

Study drug exposure and AEs will be summarized descriptively by MRX dose (280 QD vs. 280
BID) and PFIC type (PFIC1, PFIC2, and overall).

For the AE and study drug exposure summaries, MRX dose is based on the dose at the onset of
the event. The 280 QD dose includes all QD doses < 280 pg/kg. The 280 BID dose includes the
dose of 420 png/kg daily for 2 weeks as part of a dose-escalation.

For visit-based safety data (i.e., safety labs and plasma levels of MRX), analysis will exclude any
data collected or assessed after a drug interruption > 28 days due to a subject being off study
(between protocol amendments). Visit-based data collected after the drug interruption, at the
point of study drug re-initiation, will be included in subject listings.

Concomitant medications will be summarized descriptively overall and by PFIC type.
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9.1. Exposure to Treatment

The average daily dose (ng/kg/day), total drug exposure (ng/kg), and treatment duration (days)
will be summarized overall and by PFIC type and MRX dose (280 QD, 280 BID). Study drug
exposure estimates exclude dosing gaps due to subject being off study (between protocol
amendments).

For the overall treatment period, the number of days on study drug for the entire study (date of
last dose — date of first dose + 1 day - # days subject was off study between PAs) will also be
summarized categorically, overall and by PFIC type and MRX dose, using the following
cumulative time intervals:

<13 weeks (< 86 days)

> 13 weeks (> 86 days)

> 48 weeks (> 322 days)

> 72 weeks (> 490 days)

> 124 weeks (> 854 days)

Note these categories are not mutually exclusive. The number of days may not be exactly 7 x the
number of weeks to allow for permitted visit windows.

9.2. Adverse Events

In general, TEAEs are AEs with a start date on or after the first dose date of study drug and a
start date before the last dose of study drug plus 14 days. For subjects with >14 days of study
drug interruption/withdrawal, the definition of a TEAE considers both the date of the last dose
before drug interruption and the actual last dose (see Section 6.1.11).

A summary of TEAEs will be presented overall, by PFIC type (PFIC1, PFIC2), and by MRX
dose group (280 pg/kg QD, 280 ng/kg BID). The summary will include the total number and
percent of subjects reporting:

e Any TEAEs

e Any treatment-related TEAE

e Any serious TEAE

e Any serious treatment-related TEAE

e Any TEAE leading to study discontinuation

o TEAEs resulting in death

For each MRX dose group, the percent of subjects will be derived using a denominator based on
the number of subjects that received the given dose. For example, overall there are 10 subjects
that were dose-escalated to BID dosing, while all 33 subjects received a QD dose.

The number and percent of subjects with reported TEAESs, grouped by MedDRA system organ
class (SOC) and PT, will be tabulated overall and by maximum severity. These AE summaries
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will be repeated for treatment-related AEs. In the case of multiple occurrences of the same TEAE
within the same subject, each subject will only be counted once for each preferred term.

Adverse events will be summarized overall and by PFIC type and MRX dose (280 QD, 280
BID). In presenting AEs by MRX dose, events will only be counted in the MRX dose group in
which the start of the event occurred. For example, if an event starts while a subject is
administered a 280 pg/kg QD dose and continues into the dose-escalation period of the BID
dosing period, the event will only be counted in the ‘280 QD’ dose group.

All AEs will be coded using MedDRA version 22.1. All TEAEs summarized by SOC and PT
will be sorted in alphabetical order of the SOC and by descending frequency order of the PT
within each SOC.

Missing and partially missing AE start and/or stop dates will be imputed, for the purpose of
statistical analysis, according to the specifications described in Section 6.1.11.

In the AE data listings, events that are treatment-emergent will be flagged. AEs will be presented
in by-subject listings, detailing the treatment phase, MRX dose (ng/kg/day) received at the start
of the event (or the last dose received if the AE started after the last dose or during dose
interruption), SOC, PT, verbatim term given by the investigator, onset date and study day, end
date and study day, event duration, severity, relationship to study drug, outcome, action taken
with study drug, seriousness, and treatment required.

9.2.1. Adverse Events of Special Interest

Due to the nature of the disease under study, as well as due to the mechanism of action of MRX,
the following events have been defined as AESIs: diarrhoea events, FSV deficiency events,
elevated transaminases, and elevated bilirubin. For each of the AESI events, the PTs are
described in Section 6.1.11.

The incidence of TEAEs of special interest for FSV deficiency events will be summarized
separately in the same manner as AEs that lead to permanent discontinuation of study drug. Each
group of AESIs will be presented in subject listings.

9.2.2. Deaths and Serious Adverse Events

Treatment-emergent SAEs, and treatment-emergent SAEs potentially related to study drug, will
be tabulated by SOC and PT.

All deaths that occur during the study, including the post treatment follow-up period, will be
presented in a subject listing. Subject listings of SAEs and SAEs related to study drug will also
be presented.

9.2.3. Life Threatening Adverse Events

Life threatening AEs and severe or life-threatening AEs will be provided in separate subject
listings in the same manner as SAEs.
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9.2.4. Adverse Events Leading to Withdrawal

Treatment-emergent AEs that lead to permanent discontinuation of study drug will be
summarized and provided in subject listings in the same manner as SAEs.

9.3.  Clinical Laboratory Evaluations

Clinical laboratory variables (chemistry panel, hematology, coagulation, lipid panel, cholestasis
biomarkers, and fat-soluble vitamins) will be summarized using descriptive statistics by analysis
visit as both observed values and change from baseline values. For analysis, all laboratory values
will be presented in conventional (US) units, with the exception of serum bile acid which will be
reported in units of pmol/L.

Percent change from baseline will be added for the laboratory parameters listed in Appendix 2:
Laboratory Tests for % Change from Baseline Presentation.

Laboratory values of all subjects who change (baseline to post-baseline) from normal to
abnormal (low/high) or from abnormal (low/high) to normal during the course of the study will
be presented in a listing. A subject listing of fat-soluble vitamin levels that demonstrate
significant shifts from baseline will be presented separately. These listings will include all
analysis visits for a given subject and lab test if there is a shift from baseline at any time over the
course of the study.

For select FSVs (i.e., 25-hydroxyvitamin D, alpha tocopherol/total lipids ratio, INR, retinol:RBP
molar ratio, and vitamin A), abnormalities and clinically-meaningful shifts from baseline
summaries will be presented at each analysis visit (as appropriate). For these fat-soluble
vitamins, categories may include sufficient, insufficient, possibly insufficient, indeterminate, and
excess (see Section 6.1.9 for specific definitions). A summary of corrected sodium abnormalities
will also be presented.

A tabulation of the number of subjects with clinically meaningful shifts (see Section 6.1.9 for
definition) in bilirubin and ALT will be presented by visit. Clinically meaningful shifts in those
variables will also be listed.

All laboratory variables will be presented by panel, including urinalysis, in subject listings. A
separate subject listing for efficacy laboratory variables will also be presented.
9.4. Vital Signs

Vital signs (BP, HR, body temperature, and respiration rate) will be presented in subject listings.

9.5. Physical Examination

Abnormal physical examination findings at screening and indications of clinically significant
abnormal findings that were newly diagnosed or worsened since the screening visit will be
provided in a subject listing. Body height, body weight, and BMI, along with associated z-scores
for each, will also be included in subject listings.
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9.6. Concomitant Medications

A concomitant medication is any non-protocol specified drug or substance administered after the
first dose of study drug. For subjects with study drug interruptions (for any reason), any
concomitant medication that starts > 14 days after the last dose before the drug interruption and
ended before the study drug was re-initiated will not be considered (for analysis purposes) as a
concomitant medication.

Concomitant medications will be summarized descriptively overall and by PFIC type, using the
number and percentage of subjects by ATC class and preferred term.

Concomitant medications will also be presented in subject listings. Medications that are ongoing
at time of informed consent will be indicated in the data listing.

9.7. Pharmacokinetic Analysis

Due to poor absorption of MRX very low systemic exposure and plasma drug levels are
expected. Blood sampling for plasma levels of MRX are collected periodically throughout the
study period. Sampling at United States sites and those at non-US sites (i.e., United Kingdom,
Europe, and Australia) follow a somewhat different schedule (see Section 3.6). Additionally,
blood samples are taken approximately 4 hours post-dose, except at week 4 for US sites, when
they are taken approximately 2 hours post-dose.

MRX plasma concentrations will be summarized using descriptive statistics by analysis visit and
dose of MRX received at the specified analysis visit. Week 4 plasma levels will be presented
separately for US and non-US sites because of the difference in timing of blood sampling post-
dose.

Plasma MRX concentrations will also be presented in subject listings.
10. Other Planned Analysis

10.1. Quality of Life

Quality of life will be assessed on Total Scale Score (Parent), Multidimensional Fatigue Scale
Score (Parent), and Family Impact Total Scale Score as efficacy parameters using the appropriate
PedsQL module(s). The change from baseline to each post-baseline analysis visit (i.e., Week 13,
24,48, 72, 72/LOCF, 84, 96, 108, 120, 124/LOCF, 132, and every 12 weeks thereafter) will be
presented with descriptive statistics.

Analyses for the quality of life variables are performed on the ITT Population.

PedsQL scoring algorithms for scale scores are provided in Section 6.1.10. All individual item
and total/summary scale scores will be presented in subject listings.
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10.2. Palatability Analysis

Palatability data, which is collected at each clinic visit in the follow-up treatment period, will be
listed for individual subjects and summarized by analysis visit. For each palatability question, the
number and percentage of subjects will be presented for each answer given.

10.3. Genetic Endpoints

For the purpose of this analysis plan, exploratory genetic analyses will be limited to the
presentation of genotype data in a listing.

10.4. Additional Analyses

Additional analyses may be performed to explore both safety and efficacy measures collected in
this study. The precise methods and analyses will be determined after the database is locked.
Thus all such analyses will be interpreted cautiously and not used for formal inference, although
inferential statistics may be used as part of the data summary.

11. Changes from Protocol Planned Analyses

The protocol states that missing data imputation will not be done for efficacy endpoints.
However, based on the intent-to-treat principle, visit-based efficacy and safety endpoints will
include Week 72/LOCF (Week 48/LOCF for ItchRO variables) and Week 124/LOCF (Week
122/LOCF for ItchRO variables) analysis time points.

The protocol states that the subject disposition summary will include a tabulation of the duration
of the follow-up period. This tabulation will not be included.

The protocol states that safety data will be summarized by study phase (Weeks 0-13, 14-48, 49-
72, and 73-120) and over the entire study duration (Weeks 0-EOT Visit). However, AEs and
study drug exposure will be summarized by PFIC type (PFIC1, PFIC2, and overall) and MRX
dose (280 QD and 280 BID). Laboratory results (including AFP) will be summarized by analysis
visit. Vital signs will only be presented in subject listings.

In general, subjects that did not complete at least 1 post-Week 72 assessment will be excluded
from all post-Week 72 analyses. Subjects that did not complete at least 1 post-Week 124
assessment will be excluded from all post-Week 124 analyses.

Body height, body weight, and BMI z-scores have been moved from safety variables to
exploratory efficacy variables.

AST have been added as a secondary efficacy variable.

For the secondary efficacy variable(s), ItchRO weekly average score has been replaced with 3
ItchRO (Obs) average scores: weekly average score, weekly morning average score, and 4-week
morning average score.

The protocol defines the ItchRO daily score as the maximum of the morning and evening scores.
The definition of the daily score has been changed to the average of morning and evening scores.
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The protocol specifies that exploratory efficacy variables will be analyzed similarly to the
primary efficacy variables. However, owing to the small sample size and the limitations of the
uncontrolled design of the study, only descriptive statistics will be presented for: ALP, GGT, C4,
total cholesterol, LDL-C, select PedsQL variables (total scale score [parent], multidimensional
fatigue scale score [parent], and family impact total scale score), and select exploratory ItchRO
variables. For CSS, PIC, CIC, CGTB, HDL-C, triglycerides, INR, aPTT, prothrombin time,
select ItchRO and PedsQL variables, and the sBA sub-species, will only be presented in subject
listings.

The protocol also specifies that exploratory evaluations may be conducted on the change from
baseline in lysophosphatidic acid (LPA) at Weeks 4, 8, 13, 36, 48, 60, and 72. The method for
assaying LPA has not been validated, thus LPA data will not be available for this analysis.

The protocol specifies that pattern of change in serum bile acids from baseline (Day 0) to EOT
will be evaluated and its appropriate analysis methodology will be outlined in the SAP. This
“pattern of change” endpoint will not be pursued as described in the protocol.

The protocol states that the additional questions included in the ItchRO instrument that are not
scored will be tabulated. This data consists of morning and evening daily records, and will not be
tabulated but rather presented in a subject listing.

The protocol states that the definition for the PP Population “will consist of all subjects in the
MITT population who did not have a major protocol violation, inclusive of violation of entry the
criteria”’; however, this has been changed to all subjects in the mITT Population who did not
have a major, non-evaluable protocol deviation.

The protocol includes a PP Population for efficacy analysis. The PP analysis population was
used in the 1% interim analysis to examine efficacy outcomes. No summaries using the PP
Population are planned for the final analyses.

The protocol states that “where sample size allows, treatment effects over time will be examined
using methods appropriate for repeated observations”. A repeated-measures analysis has not
been included for the final analyses.

12.  Additional Exploratory Analyses

Additional exploratory analyses generally referred to but not specifically described in the
protocol, include:

e For ALT and total bilirubin, the number and percentage of subjects demonstrating a
clinically-meaningful shift from their baseline level will be presented at each post-baseline
analysis visit.

e For select fat-soluble vitamins, abnormalities and clinically-meaningful shifts from baseline
will be presented at each analysis visit (as appropriate). For these select fat-soluble vitamins,
categories may include sufficient, insufficient, possibly insufficient, indeterminate, and
excess (see Section 6.1.9 for specific definitions).
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Quality of life will be assessed by examining changes from baseline in select summary and
total scale scores using the appropriate PedsQL module(s).

Additional exploratory analyses may or may not be included in the clinical study report.

13.

14.
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Planned Tables, Figures, and Listings

All tables, figures, and listings will have a header showing the sponsor company name, protocol
number, and output version, and a footer showing the filename and path, and date of output
generation. All tables and figures will have a “SOURCE: Listing(s) XXXX" line that indicates
which data listing(s) contains the underlying data.

14.1. Planned Table Descriptions

The following are planned summary tables for protocol number LUMO001-501. The table
numbers and page numbers are place holders only and will be determined when the tables are
produced. All the tables listed below will be presented for the final analyses, but only a subset
will be presented for each interim analyses. The table below indicates which tables will appear in
the first, second, and third planned interim analyses.
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Table
Number

Table Title for Final Analysis

Include
in 1 TA

Include
in 2™ JA

Include
in 3" 1A

Final
Analysis

14.1.1

Subject Disposition (All Subjects)

A

v

14.1.2

Number of Enrolled Subjects by Investigative Site

v

14.1.3

Demographics and Baseline Characteristics (Safety
Population)

v

v

Demographics and Baseline Characteristics (Per-
Protocol Population)

Disease History and Baseline Disease Characteristics
(Safety Population)

Disease History and Baseline Disease Characteristics
(Per-Protocol Population)

Summary of Prior Pruritus Therapy Medications (Safety
Population)

Treatment Compliance (Safety Population)

Treatment Compliance During BID Dosing for Subjects
that Initiated Afternoon Dose-escalation (ADE) (Safety
Population)

14.2.1

Primary and Secondary Efficacy Variables: Change
from Baseline by PFIC Type and Select Analysis Visits
(Intent-to-Treat Population)

Primary and Secondary Efficacy Endpoints: Change
from Baseline to EOT/ET for Subjects Enrolled in the
ADE Phase - Paired t-tests (Modified Intent-to-Treat
Population)

Primary and Secondary Efficacy Variables: Change
from Baseline by Study Visit for Subjects Enrolled in
the ADE Phase (Modified Intent-to-Treat Population)

Change from Baseline Serum Bile Acid Level (umol/L)
by Study Visit — QD Dosing Only (Modified Intent-to-
Treat Population)

Change from Baseline Serum Bile Acid Level (umol/L)
by Study Visit — BID Dosing Only (Modified Intent-to-
Treat Population)

14.2.2.1

Change from Baseline sBA (umol/L) by PFIC Type and
Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.2.2

Change from Baseline sBA (umol/L) by PFIC2 Subtype
and Analysis Visit (Intent-to-Treat Population)

14.2.3.1.1

Change from Baseline ItchRO (Observer) Weekly
Average Score by PFIC Type and Analysis Visit (Intent-
to-Treat Population)

14.2.3.1.2

Change from Baseline ItchRO (Observer) Weekly
Average Score by PFIC2 Subtype and Analysis Visit
(Intent-to-Treat Population)

14.2.3.2.1

Change from Baseline ItchRO (Observer) Weekly
Morning Average Score by PFIC Type and Analysis
Visit (Intent-to-Treat Population)

14.2.3.2.2

Change from Baseline ItchRO (Observer) Weekly
Morning Average Score by PFIC2 Subtype and Analysis
Visit (Intent-to-Treat Population)
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Table
Number

Table Title for Final Analysis

Include
in 1 TA

Include
in 2™ JA

Include
in 3" 1A

Final
Analysis

14.2.3.23

Percent of Days ItchRO (Observer) Morning Score is
< 1 Point by PFIC Type and Time Period (Intent-to-
Treat Population)

v

14233

Change from Baseline ItchRO (Observer) Weekly
Evening Average Score by PFIC Type and Analysis
Visit (Intent-to-Treat Population)

14.2.4.1

Change from Baseline ItchRO (Patient) Weekly
Average Score by PFIC Type and Analysis Visit (Intent-
to-Treat Population)

14.2.4.2

Change from Baseline ItchRO (Patient) Weekly
Morning Average Score by PFIC Type and Analysis
Visit (Intent-to-Treat Population)

14.2.43

Change from Baseline ItchRO (Patient) Weekly
Evening Average Score by PFIC Type and Analysis
Visit (Intent-to-Treat Population)

Change from Baseline ItchRO (Patient) Pruritus
Average Score by Study Visit (Modified Intent-to-Treat
Population)

v (SP)

Change from Baseline ItchRO (Observer) Pruritus
Average Scores by Study Visit (Modified Intent-to-
Treat Population)

v (SP)

14.2.5.1

Change from Baseline ALT (U/L) by PFIC Type and
Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.5.2

Change from Baseline ALT (U/L) by PFIC2 Subtype
and Analysis Visit (Intent-to-Treat Population)

14.2.6.1

Change from Baseline Total Bilirubin (mg/dL) by PFIC
Type and Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.6.2

Change from Baseline Total Bilirubin (mg/dL) by
PFIC2 Subtype and Analysis Visit (Intent-to-Treat
Population)

14.2.7.1

Change from Baseline Direct Bilirubin (mg/dL) by PFIC
Type and Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.7.2

Change from Baseline Direct Bilirubin (mg/dL) by
PFIC2 Subtype and Analysis Visit (Intent-to-Treat
Population)

14.2.8.1

Change from Baseline ALP (U/L) by PFIC Type and
Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.8.2

Change from Baseline ALP (U/L) by PFIC2 Subtype
and Analysis Visit (Intent-to-Treat Population)

14.2.9.1

Change from Baseline AST (U/L) by PFIC Type and
Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.9.2

Change from Baseline AST (U/L) by PFIC2 Subtype
and Analysis Visit (Intent-to-Treat Population)

14.2.10.1

Change from Baseline Total Cholesterol (mg/dL) by
PFIC Type and Analysis Visit (Intent-to-Treat
Population)

v (SP)
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Table
Number

Table Title for Final Analysis

Include
in 1 TA

Include
in 2™ JA

Include
in 3" 1A

Final
Analysis

14.2.10.2

Change from Baseline Total Cholesterol (mg/dL) by
PFIC2 Subtype and Analysis Visit (Intent-to-Treat
Population)

v

14.2.11.1

Change from Baseline C4 (ng/mL) by PFIC Type and
Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.11.2

Change from Baseline C4 (ng/mL) by PFIC2 Subtype
and Analysis Visit (Intent-to-Treat Population)

14.2.12.1

Change from Baseline GGT (U/L) by PFIC Type and
Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.12.2

Change from Baseline GGT (U/L) by PFIC2 Subtype
and Analysis Visit (Intent-to-Treat Population)

14.2.13.1

Change from Baseline LDL-C (mg/dL) by PFIC Type
and Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.13.2

Change from Baseline LDL-C (mg/dL) by PFIC2
Subtype and Analysis Visit (Intent-to-Treat Population)

14.2.14.1

Pruritus Responder Rates as Measured by ItchRO
(Observer) Morning Average Scores by PFIC Type and
Analysis Visit Using Various Responder Definitions
(Intent-to-Treat Population)

14.2.14.2

Pruritus Responder Rates as Measured by ItchRO
(Patient) Morning Average Scores by PFIC Type and
Analysis Visit Using Various Responder Definitions
(Intent-to-Treat Population)

14.2.14.3

Serum Bile Acid and ItchRO (Observer) Responder
Analysis by PFIC Type and Analysis Visit (Intent-to-
Treat Population)

v (SP)

14.2.14.4

Liver Function Lab Test Responder Analysis by PFIC
Type and Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.15

Change from Baseline Clinician Scratch Scale Score by
PFIC Type and Analysis Visit (Intent-to-Treat
Population)

v (SP)

14.2.16.1

Change from Baseline in Height Measurement z-Scores
by PFIC Type and Analysis Visit (Intent-to-Treat
Population)

14.2.16.2

Change from Baseline in Weight Measurement z-Scores
by PFIC Type and Analysis Visit (Intent-to-Treat
Population)

14.2.16.3

Change from Baseline in BMI z-Scores by PFIC Type
and Analysis Visit (Intent-to-Treat Population)

14.2.17.1

Change from Baseline PedsQL Total Scale Score
(Parent) by PFIC Type and Analysis Visit (Intent-to-
Treat Population)

v (SP)

14.2.17.2

Change from Baseline PedsQL Multidimensional
Fatigue Scale Score (Parent) by PFIC Type and
Analysis Visit (Intent-to-Treat Population)

v (SP)

14.2.17.3

Change from Baseline PedsQL Family Impact Total
Scale Score by PFIC Type and Analysis Visit (Intent-to-
Treat Population)

v (SP)
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Table Title for Final Analysis

Include
in 1 TA

Include
in 2™ JA

Include
in 3" 1A

Final
Analysis

Change from Baseline PedsQL Psychosocial Health
Summary Score (Parent) by Study Visit (Modified
Intent-to-Treat Population)

v (SP)

Change from Baseline PedsQL Total Scale Score
(Child) by Study Visit (Modified Intent-to-Treat
Population)

v (SP)

Change from Baseline PedsQL Multidimensional
Fatigue Scale Score (Child) by Study Visit (Modified
Intent-to-Treat Population)

v (SP)

Change from Baseline PedsQL Physical Health
Summary Score (Parent) by Study Visit (Modified
Intent-to-Treat Population)

v (SP)

Change from Baseline PedsQL Physical Health
Summary Score (Child) by Study Visit (Modified
Intent-to-Treat Population)

v (SP)

Change from Baseline PedsQL Psychosocial Health
Summary Score (Child) by Study Visit (Modified
Intent-to-Treat Population)

v (SP)

Change from Baseline PedsQL Parent Functioning
Summary Score by Study Visit (Modified Intent-to-
Treat Population)

v (SP)

Change from Baseline PedsQL Family Impact Summary
Score by Study Visit (Modified Intent-to-Treat
Population)

v (SP)

Patient Impression of Change (PIC) Score by Study
Visit (Modified Intent-to-Treat Population)

v (SP)

Caregiver Impression of Change (CIC) Score by Study
Visit (Modified Intent-to-Treat Population)

v (SP)

Caregiver Global Therapeutic Benefit (CGTB) Score by
Study Visit (Modified Intent-to-Treat Population)

v (SP)

Change from Baseline Autotaxin Level (ng/mL) by
Study Visit (Modified Intent-to-Treat Population)

v (SP)

Change from Baseline Fibroblast Growth Factor 19
(FGF-19) Level (pg/mL) by Study Visit (Modified
Intent-to-Treat Population)

v (SP)

Change from Baseline Fibroblast Growth Factor 21
(FGF-21) Level (pg/mL) by Study Visit (Modified
Intent-to-Treat Population)

v (SP)

Change from Baseline HDL Cholesterol Level (mg/dL)
by Study Visit (Modified Intent-to-Treat Population)

v (SP)

Change from Baseline Triglycerides Level (mg/dL) by
Study Visit (Modified Intent-to-Treat Population)

v (SP)

Change from Baseline International Normalized Ratio
(INR) by Study Visit (Modified Intent-to-Treat
Population)

v (SP)

Change from Baseline Activated Partial Thromboplastin
Time (aPTT) (sec) by Study Visit (Modified Intent-to-
Treat Population)

v (SP)
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Table Title for Final Analysis

Include
in 1 TA

Include
in 2™ JA

Include
in 3" 1A

Final
Analysis

Change from Baseline Prothrombin Time (PT) (sec) by
Study Visit (Modified Intent-to-Treat Population)

v (SP)

S

Change from Baseline Serum Bile Acid Subspecies by
Study Visit (Modified Intent-to-Treat Population)

v (SP)

Pruritus Responder Rates as Measured by ItchRO
(Observer) by Study Visit (Modified Intent-to-Treat
Population)

Pruritus Responder Rates as Measured by ItchRO
(Patient) by Study Visit (Modified Intent-to-Treat
Population)

14.3.1

Study Drug Exposure by PFIC Type and MRX Dose
(Safety Population)

14.3.2.1

Summary of Treatment-Emergent Adverse Events by
PFIC Type and MRX Dose (Safety Population)

v (SP)

14.3.2.2

Incidence of Treatment-Emergent Adverse Events by
PFIC Type and MRX Dose (Safety Population)

v (SP)

14.3.2.3

Incidence of Treatment-Emergent Adverse Events by
Maximum Severity, PFIC Type and MRX Dose (Safety
Population)

v (SP)

14.3.2.4

Incidence of Treatment Related Adverse Events by
PFIC Type and MRX Dose (Safety Population)

v (SP)

14.3.2.5

Incidence of Treatment Related Adverse Events by
Maximum Severity, PFIC Type and MRX Dose (Safety
Population)

v (SP)

14.3.2.6

Incidence of Treatment-Emergent Serious Adverse
Events by PFIC Type and MRX Dose (Safety
Population)

v (SP)

14.3.2.7

Incidence of Treatment Related Serious Adverse Events
by PFIC Type and MRX Dose (Safety Population)

v (SP)

14.3.2.8

Incidence of Adverse Events Leading to Permanent
Treatment Discontinuation by PFIC Type and MRX
Dose (Safety Population)

v (SP)

14.3.2.9

Incidence of Treatment-Emergent Adverse Events of
Special Interest - Fat-Soluble Vitamin Deficiency
Events by PFIC Type and MRX Dose

v (SP)

14.3.2.10

Listing of Deaths

v (SP)

Incidence of Treatment-Emergent Adverse Events of
Special Interest - Gastrointestinal Related Events by
Study Phase (Safety Population)

v (SP)

Incidence of Treatment-Emergent Adverse Events of
Special Interest — Conditions Associated with Liver
Deterioration by Study Phase (Safety Population)

v (SP)

Incidence of Treatment-Emergent Adverse Events of
Special Interest — GI-Related Events and Conditions
Associated with Liver Deterioration by Study Phase
(Safety Population)
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Table Title for Final Analysis

Include
in 1 TA

Include
in 2™ JA

Include
in 3" 1A

Final
Analysis

Incidence of Treatment-Emergent Adverse Events of
Special Interest - Thyroid Function Events by Study
Phase (Safety Population)

v (SP)

Incidence of Treatment-Emergent Adverse Events of
Special Interest - Growth Retardation Events by Study
Phase (Safety Population)

v (SP)

14.3.3.1

Summary of Clinical Laboratory Data: Clinical
Chemistry (Safety Population)

14.3.3.2

Summary of Clinical Laboratory Data: Hematology
(Safety Population)

14333

Summary of Clinical Laboratory Data: Fat-Soluble
Vitamins (Safety Population)

14334

Summary of Clinical Laboratory Data: Lipid Panel
(Safety Population)

14.3.3.5

Summary of Clinical Laboratory Data: Cholestasis
Biomarkers (Safety Population)

14.3.3.6

Summary of Clinical Laboratory Data: Coagulation
(Safety Population)

14.3.3.7

Listing of Laboratory Parameter Levels with Significant
Shifts from Baseline Over the Study (Safety Population)

14.3.3.8

Listing of Fat-Soluble Vitamin Levels with Significant
Shifts from Baseline Over the Study (Safety Population)

14.3.3.9.1

Summary of Clinically Meaningful Shifts in Bilirubin
and ALT (Safety Population)

14.3.3.9.2

Listing of Clinically Meaningful Shifts in Bilirubin and
ALT (Safety Population)

14.3.3.10

Summary of Clinical Laboratory Data: Hepatocellular
Carcinoma Marker (Safety Population)

14.3.3.11

Summary of Corrected Sodium and Fat-Soluble Vitamin
Level Abnormalities (Safety Population)

14.3.3.12

Summary of Clinically-Meaningful Shifts from Baseline
in Fat-Soluble Vitamins (Safety Population)

Summary of Weight Measurement z-Scores (Safety
Population)

Summary of Height Measurement z-Scores (Safety
Population)

14.3.4

Summary of Concomitant Medications (Safety
Population)

14.3.5

Summary of Plasma Sample MRX Concentrations
(ng/mL) by Analysis Visit (Safety Population)

v

14.4

Summary of Palatability Data by Analysis Visit (Safety
Population)

v

Note: The 1% and 3 interim analysis (IA) use the Modified Intent-to-Treat Population for all efficacy summary tables. The
2" A is performed on the Safety Population. For each IA, TEAEs were summarized by study phase, instead of MRX
dose. SP = Safety Population; A = table was added to the 3rd IA after SAP Amendment 1 was approved; S = summary
table was split into 2 tables: QD Dosing Only and BID Dosing Only
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14.2. Planned Figure Descriptions

Figures for select efficacy variables will depict trends over time for PFIC1 and PFIC2 subjects
independently and overall using the ITT analysis population. Mean (+ SE) observed values
and/or change from baseline (Day 0) for select efficacy variables will be displayed graphically
by study week over the treatment period. For these line plots over time, study week will be based
on the analysis visit mapping described in Table 1.

Study drug exposure will be displayed as a swimmer plot that includes a horizontal bar showing
treatment duration for each subject in the study. Each bar will be color coded in a manner that
displays the time periods in which each subject was on the varying daily doses (i.e.,

14 ng/kg/day, 35 pg/kg/day, 70 pg/kg/day, 140 pg/kg/day, 280 ng/kg/day, 420 pg/kg/day, and
560 ng/kg/day). Gaps in line segments will indicate a drug interruption or missed dose for any
reason. Vertical reference lines will be included at study day 336 (Week 48), 504 (Week 72), and
868 (Week 124) to represent treatment periods associated with the original protocol, and protocol
amendments 2 and 3.

TEAE:s of special interest will be displayed in swimmer-type plots. A plot will be displayed for
each individual AESI (as the preferred term) and present the start and stop study day of each
event over time. The vertical axis will represent each unique subject that reported the respective
AESI. The horizontal axis will represent time, as study day. The severity of each event will be
depicted as color-coded lines and symbols.

The following are planned summary figures for protocol number LUM001-501. The figure
numbers and page numbers are place holders only and will be determined when the figures are
produced. Additional graphical displays may be included in the clinical study report.

Listing of Planned Figures

14.2.2.1.1 v Plot of Mean (SE) Change from Baseline in sBA (umol/L) by PFIC Type Over
Time — Intent-to-Treat Population

14.2.2.1.2  Plot of Mean (SE) sBA (umol/L) by PFIC Type Over Time — Intent-to-Treat
Population

14.2.3.2.1.1 Plot of Mean (SE) Change from Baseline in ItchRO (Obs) Weekly Average
Morning Score by PFIC Type Over Time - Intent-to-Treat Population

14.2.3.2.1.2 Plot of Mean (SE) ItchRO (Obs) Weekly Average Morning Score by PFIC
Type Over Time - Intent-to-Treat Population

14.2.5.1 Plot of Mean (SE) Change from Baseline in ALT (U/L) by PFIC Type Over
Time — Intent-to-Treat Population

14.2.6.1 Plot of Mean (SE) Change from Baseline in Total Bilirubin (mg/dL) Over
Time - Intent-to-Treat Population
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14.2.7.1 Plot of Mean (SE) Change from Baseline in Direct Bilirubin (mg/dL) Over
Time - Intent-to-Treat Population

14.2.9.1 Plot of Mean (SE) Change from Baseline in AST (U/L) by PFIC Type Over
Time — Intent-to-Treat Population

14.2.11.1 Plot of Mean (SE) Change from Baseline in C4 (ng/mL) by PFIC Type Over
Time — Intent-to-Treat Population

14.2.16.1 Plot of Mean (SE) Change from Baseline in Height z-Score by PFIC Type
Over Time - Intent-to-Treat Population

14.2.16.2 Plot of Mean (SE) Change from Baseline in Weight z-Score by PFIC Type
Over Time - Intent-to-Treat Population

143.1v Study Drug Exposure Over Time by Subject — Safety Population

1432 v Plot of Treatment-Emergent Adverse Events of Special Interest Over Time by
Preferred Term and Individual Subject — Safety Population

For the second planned interim analysis, data presented in all graphical displays will be based on
the Safety Population. Figures checked (v) are included in the third planned interim analysis
using the mITT population (refer to SAP Amendment 2).
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14.3. Planned Listing Descriptions

The following are planned data and patient/subject data listings for protocol number
LUMO01-501.

In general, listings produced will include the subject data collected on associated CRF pages. All
listings will be sorted by PFIC type, site and subject number. PFIC type, which will be displayed
at the top of each page in a listing, includes PFIC1, PFIC2 (non-truncating), and PFIC2
(truncating).

The study drug accountability and compliance subject listing will include percent compliance
estimates for each subject and study phase (Weeks 0-13, Weeks 14-72, Weeks 73-124, >Week
124, and overall).

For ItchRO (Obs and Pt) weekly morning and evening average scores, clinical scratch scale
score, total sBA listings, and efficacy laboratory listings, change from baseline values will be
included.

For AE listings, study day relative to the date of first dose of study drug will be provided along
with stop and start dates. For partial event dates, study day will be derived using an imputed date
as described in Section 6.1.11. Subject listings of AEs will include the dose level the subject was
receiving at the start of the event and the duration of the event (days).

Study day relative to the first dose of study drug will also be included on laboratory listings,
along with laboratory collection dates, and on study drug exposure listings, along with start and
stop dates.

For the concomitant medication listing, medications that are ongoing at the time of informed
consent will be indicated.

In addition to presenting subject listings of raw scores for each of the PedsQL module items,
listings with total scale and summary scores will also be presented for PedsQL Total Scale Score,
Physical Health Summary Score, Psychosocial Health Summary Score, Multidimensional
Fatigue Scale Score, Family Impact Total Scale Score, Parent Functioning Summary Score, and
Family Impact Summary Score.

In all listings a blank line will be placed between subjects. Within a data listing, if an item
appears line after line (e.g., repetition of subject number), then only the first occurrence will be
displayed.

The order of the listings will be as follows:
16.1.1*v Subject Profile: Select Labs and Pruritus Scores
16.1.2% Subject Profile: Serum Bile Acid Subspecies

16.1.3*%v Subject Profile: Pediatric Quality of Life Inventory — Total Scale and
Summary Scores

16.1.4*v Subject Profile: Efficacy and Safety Labs (Serum Bile Acid, Lipids, Fat-
Soluble Vitamins, and Coagulation)
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16.1.5 Subject Profile: Fat-Soluble Vitamin Level Abnormalities
16.2.1v Analysis Populations and Treatment

16.2.2.1 Subject Disposition: Screen Failure

16.2.2.2v Subject Disposition: All Subjects Assigned Treatment
16.3.1 Inclusion and Exclusion Criteria

16.3.2v Major Protocol Deviations

16.3.3 Subjects Excluded from Efficacy Analysis

16.4.1v Demographics and Informed Consent

16.4.2v Medical History

16.4.3v PFIC Disease History

16.4.4*v Prior and Concomitant Medications

16.5 Liver Imaging

16.6.1v Study Drug Accountability and Compliance

16.6.2v Study Drug Exposure

16.7.1*v Total Serum Bile Acid

16.7.2*%v Clinician Scratch Score

16.7.3.1*v"  Itch Reported Outcomes (Subject and Caregiver)

16.7.3.2*v  Itch Reported Outcomes (Subject and Caregiver) Morning and Evening
Average Scores

16.7.3.3*v  Itch Reported Outcomes (Subject and Caregiver) Weekly Average Scores
16.7.4*%v PIC, CIC, and CGTB

16.7.5%v Efficacy Laboratory Tests

16.7.6 Height, Weight, and BMI z-Scores

16.7.7.1% Pediatric Quality of Life Inventory (Parent Report) — Total Scale and
Summary Scores

16.7.7.2%* Pediatric Quality of Life Inventory (Subject Report) — Total Scale and
Summary Scores

16.7.8.1.1 Pediatric Quality of Life Inventory (Parent Report for Infants) — Physical
Functioning

16.7.8.1.2 Pediatric Quality of Life Inventory (Parent Report for Children 2—18 Years) —
Physical Functioning
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16.7.8.2

16.7.8.3.1

16.7.8.3.2

16.7.8.4.1

16.7.8.4.2

16.7.8.5

16.7.8.6

16.7.8.7.1
16.7.8.7.2
16.7.8.7.3
16.7.8.7.4
16.7.8.8.1
16.7.8.8.2
16.7.8.8.3
16.7.8.9.1
16.7.8.9.2
16.7.8.9.3
16.7.8.10.1
16.7.8.10.2
16.7.8.10.3
16.7.8.10.4
16.7.8.10.5
16.7.8.10.6
16.7.8.10.7
16.7.8.10.8
16.8.1*%v

Pediatric Quality of Life Inventory (Parent Report for Infants) — Physical
Symptoms

Pediatric Quality of Life Inventory (Parent Report for Infants) — Emotional
Functioning

Pediatric Quality of Life Inventory (Parent Report for Children 2—18 Years) —
Emotional Functioning

Pediatric Quality of Life Inventory (Parent Report for Infants) — Social
Functioning

Pediatric Quality of Life Inventory (Parent Report for Children 2—18 Years) —
Social Functioning

Pediatric Quality of Life Inventory (Parent Report for Infants) — Cognitive
Functioning

Pediatric Quality of Life Inventory (Parent Report for Children 2—18 Years) —
Nursery/Day Care/School Functioning

Pediatric Quality of Life Inventory (Subject Report) — Physical Functioning
Pediatric Quality of Life Inventory (Subject Report) — Emotional Functioning
Pediatric Quality of Life Inventory (Subject Report) — Social Functioning
Pediatric Quality of Life Inventory (Subject Report) — School Functioning
Multidimensional Fatigue Scale (Parent Report) — General Fatigue
Multidimensional Fatigue Scale (Parent Report) — Sleep/Rest Fatigue
Multidimensional Fatigue Scale (Parent Report) — Mental Fatigue
Multidimensional Fatigue Scale (Subject Report) — General Fatigue
Multidimensional Fatigue Scale (Subject Report) — Sleep/Rest Fatigue
Multidimensional Fatigue Scale (Subject Report) — Cognitive Fatigue
Family Impact Module (Parent Report) — Physical Functioning

Family Impact Module (Parent Report) — Emotional Functioning

Family Impact Module (Parent Report) — Social Functioning

Family Impact Module (Parent Report) — Cognitive Functioning

Family Impact Module (Parent Report) — Communication

Family Impact Module (Parent Report) — Worry

Family Impact Module (Parent Report) — Daily Activities

Family Impact Module (Parent Report) — Family Relationships

Adverse Events
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16.8.2.1*v  Adverse Events of Special Interest: Fat-Soluble Vitamin Deficiency Events

16.8.2.2 Adverse Events of Special Interest: Diarrhoea Events

16.8.2.3 Adverse Events of Special Interest: Elevated Transaminases Events
16.8.2.4 Adverse Events of Special Interest: Elevated Bilirubin Events
16.8.3.1*v  Serious Adverse Events

16.8.3.2 Serious Related Adverse Events

16.8.4.1*v  Adverse Events Leading to Study Drug Discontinuation

16.8.4.2 Adverse Events Leading to Dose Reduction

16.8.5.1 Severe or Life Threatening Adverse Events

16.8.5.2v Life Threatening Adverse Events

16.8.6*%v Adverse Events Causing Death

16.9.1*%v Vital Signs

16.9.2v Physical Examination

16.10.1v Clinical Laboratory Tests: Clinical Chemistry

16.10.2 Clinical Laboratory Tests: Hematology

16.10.3 Clinical Laboratory Tests: Urinalysis

16.10.4 Clinical Laboratory Tests: Fat-Soluble Vitamins

16.10.5 Clinical Laboratory Tests: Lipid Panel

16.10.6 Clinical Laboratory Tests: Cholestasis Biomarkers

16.10.7v Clinical Laboratory Tests: Coagulation

16.10.8 Clinical Laboratory Tests: Hepatocellular Carcinoma Marker — Alpha-
Fetoprotein (AFP)

16.10.9 Clinical Laboratory Tests: Timing of Sample Collection, Last Dose and Last
Meal

16.10.10 Pregnancy Tests

16.11 Telephone Contact Log

16.12 Genotype Data

16.13 Plasma Sample MRX Concentrations

16.14 Palatability Questionnaire

Listings marked with an asterisk (*) were included in the second planned interim analysis.
Listings marked with a check mark (v') were included in the third planned interim analysis.
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AESIs for the final analysis include fat-soluble vitamin deficiency events, diarrhoea events,
elevated transaminases events, and elevated bilirubin events. AESIs defined in previous,
approved SAPs and were presented in interim analyses included fat-soluble vitamin deficiency
events, GI related events, conditions associated with liver deterioration, GI related events and
conditions associated with liver deterioration, thyroid function events, and growth retardation
events.

15. Tables, Listings, and Listing Shells
15.1. Standard Layout for all Tables, Listings, and Figures

Table and listing shells are provided in a separate document. Programming notes may be added if
appropriate after each TLF shell.
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Appendix 1: Premier Research Library of Abbreviations

Abbreviation Definition

ADE afternoon dose-escalation

AE adverse event

AESI adverse event of special interest

AFP alpha-fetoprotein

ALP alkaline phosphatase

ALT alanine aminotransferase (SGPT)

aPTT activated partial thromboplastin time

ASBTi apical sodium-dependent bile acid transporter inhibitor
AST aspartate aminotransferase

ATC Anatomic Therapeutic Chemical; classification for drugs
BID twice a day

BMI body mass index

C4 7a hydroxyl-4-cholesten-3-one

BP blood pressure

CBC complete blood count

CDC Center for Disease Control

CGTB caregiver global therapeutic benefit

CIC caregiver impression of change

CRF case report form
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Abbreviation Definition

CSR clinical study report

CSS clinician scratch scale

CTCAE Common Terminology Criteria for Adverse Events
DE dose-escalation

DMC data monitoring committee

eCRF electronic case report form

eDiary electronic diary

EMA European Medicines Agengy

EOT end of treatment

ET early termination

FGF-19 fibroblast growth factor 19

FGF-21 fibroblast growth factor 21

FIC1 familial intrahepatic cholestasis 1
FDA Food and Drug Administration
FSV fat-soluble vitamins

GGT gamma-glutamyl transferase

GI gastrointestinal

HDL-C high-density lipoprotein cholesterol
HR heart rate

HRQoL health related quality of life
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Abbreviation Definition

ICH International Conference on Harmonisation
INR nternational normalized ratio

[tchRO™ Itch Reported Outcome

ItchRO (Obs)™ Itch Reported Outcome observer instrument
ItchRO (Pt)™ Itch Reported Outcome patient instrument
ITT Intent-to-Treat

INR international normalized ratio

Iy international unit(s)

LDL-C low-density lipoprotein cholesterol

LLOQ lower limit of quantitation

LOCF last-observation-carried-forward

LPA lysophosphatidic acid

MedDRA Medical Dictionary for Regulatory Activities
mlITT modified Intent-to-Treat

MRX maralixibat chloride

PA2 protocol amendment 2

PA3 protocol amendment 3

PA4 protocol amendment 4

PedsQL Pediatric Quality of Life Inventory

PFIC progressive familial intrahepatic cholestasis
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Abbreviation Definition

PIC patient impression of change

PP Per-Protocol

PT preferred term

RBP retinol binding protein

SAE serious adverse event

SAP statistical analysis plan

sBA serum bile acid

SOC system organ class

SOP standard operating procedure
TEAE treatment-emergent adverse event
ULN upper limit of normal

ULOQ upper limit of quantitation

WHO World Health Organization
WHO-DD World Health Organization Drug Dictionary
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Appendix 2: Laboratory Tests for % Change from Baseline Presentation

CBC with Differential
Hemoglobin
Hematocrit
Platelets
White blood cells
WBC Differential

(absolute ONLY)
* Neutrophils
* Basophils
» Lymphocytes
* Monocytes
* Eosinophils

Clinical Chemistry
Bicarbonate
Albumin
Total bilirubin
Direct bilirubin (conjugated)
Indirect bilirubin (uncongugated)
ALP
AST (SGOT)
ALT (SGPT)
GGT

Lipid Panel
Total cholesterol

LDL-C (direct)
HDL-C
Triglycerides

Cholestasis Biomarkers
Serum bile acids
7a hydroxy-4-colesten-3-one (C4)

Urinalysis
Oxalate

Coagulation
INR
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Appendix 3: Listing of Fat-Soluble Vitamin Deficiency Events

The following MedDRA Preferred Terms associated with fat-soluble vitamin deficiency
events are included as an AESI:

- vitamin A deficiency
- vitamin A abnormal
- vitamin A decreased
- vitamin A deficiency related corneal disorders
- night blindness

- ketokomalacia

- haemorrhagic disorders of the new born
- xerophthalmia

- growth retardation

- nail disorder

- dry skin

- eye disorder

- eye irritation

- eye pruritus

- vitamin D deficiency
- vitamin D abnormal
- vitamin D decreased
- rickets

- osteomalacia

- osteoporosis

- osteopenia

- heartrate abnormal

- heartrate increased

- heartrate irregular

- tachycardia

- arrhythmia

- hypocalcemia

- tetany

- tremor

- irritability

- hunger

- seizure

- confusional state

- anxiety

- fatigue

- calcium deficiency

- pallor

- palpitation

- hyperhidrosis
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- paraesthesia oral

- tooth demineralization

- bone deformity

- bone density abnormal

- bone density decreased

- fractures

- vitamin E deficiency

- vitamin E decreased

- hyporeflexia

- ataxia

- nystagmus

- areflexia

- ophthalmoplegia

- visual acuity reduced

- visual impairment

- abnormal behavior

- personality disorder

- personality change

- muscular wasting

- muscle disorder

- muscle spasms

- hair disorder

- alopecia

- alopecia areata

- vitamin K deficiency

- vitamin K decreased

- mean platelet volume abnormal
- mean platelet volume decreased
- platelet count abnormal

- platelet count decreased

- cold feet

- cold hand

- cold hands & feet

- coldness of limbs

- coldness of lower extremities
- blood glucose increased

- bleeding time abnormal

- bleeding time prolonged

- coagulation time abnormal

- coagulation time prolonged

- international normalised ratio increased
- international normalised ratio abnormal
- haemorrhage

- melaena
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- epistaxis
- haematochezia
- haemoptysis
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